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The job of this constant-torque machine in the B.B.A. materials are subjected iu the continuous programme 
Research and Development Laboratories is to test the for the development of higher braking standards. 


wearing properties of Mintex Brake Liners. Its effect is 


similar to that of driving a car with the brakes full on. You Com nly ou 


The pressure on the four test samples is varied inversely 
to the coefficient of friction to give a constant power 
absorption. The test is continued until 0,1” is worn away. 
This is one of the many exacting tests to which Mintex 


Mintex Brake and Clutch Liners are manufactured by British Belting & Asbestos Limited, Cleckheaton, Yorkshire, and are available 
from MINTEX Service Depots and Distributors throughout the country. 


Automobile Engineer, September 1958 











obs he lest 


An Atlas Copco rotary screw compressor (8,100 c.f.m.) recently installed ct the G 





Gngesberg 


Tested for two years in Arctic Circle iron mines 


THE NEW ATLAS COPCO 
ROTARY SCREW COMPRESSOR 


costs. Smaller high speed electric motors also con- 


At Kiruna, in the arctic circle area of Northern 
Sweden, where the world’s largest underground 
mine is being developed, Atlas Copco rotary 
screw compressors have been running under full 
operating conditions for two years. 


Simple design, easy maintenance 

The Atlas Copco rotary screw compressor ts tech- 
nically simple with few moving parts. As there is no 
metallic contact between the compression com- 
ponents, overhauls are infrequent and little main- 
tenance is necessary 

High efficiency 

The high efficiency of the rotary screw compression 
system means reduced operating costs 


Lower installation costs 

The Atlas Copco rotary screw compressor occupies 
less floor space than most other machines of equal 
capacity. This means marked savings in installation 


tribute to initial cost saving 
: i 


Less sensitive to impure air 

Free of any metallic contact between compression 
components, the rotary screw machine is less sensi- 
tive to impure air than any other design 


Oil-free air or gas 

As no lubricant is necessary in the compression 
chamber, the rotary screw compressor delivers 
completely oil-free air or gas , 


Smooth air flow 

The design of the Atlas Copco rotary screw com- 
pressor gives a smooth air flow. No ‘surging’ or 
‘pumping’ characteristics 


Models up to 16,000 c.f.m. 

The Atlas Copco standard range of screw compres- 
sors includes models up to 16,000 cfm for pressures 
up to 115 psi. Also available as vacuum pumps. 


A pair of rotors with inlet and discharge ports 
indicated by the dotted !ines 


A COMPLETE RANGE OF 
COMPRESSED AIR EQUIPMENT 


Atlas Copco manufactures portable and 
stationary compressors, rock-drilling equip- 
ment, loaders, pneumatic tools and paint- 
spraying equipment. Sold and serviced by 
companies Or agents in ninety countries 
throughout the world 


Sttlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


ntact your local company or agent or write to Atias Copco AB, Stockholm |, Sweden, or Atlas Copco (Great Britain) Limited, Beresford Avenue, Wembley, Middlesex. 
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“*Broomwade™ Type D Com- 
pressor in use at Rover Car 
Works, Solihull. (Photograph 
by courtesy of The Rover 
Co. Lid.) 








... at the ROVER ear works 


In car factories compressed air provides a large part of the power used. When the job must be 
done with speed, efficiency and at minimum cost, most works turn to “BROOMWADE” stationary 
air compressors. 

Simple design, slow speeds and adequate cooling ensure high efficiency. Constant research and 
development are maintaining the “BROOMWADE” reputation for EFFICIENCY and RELIABILITY 
throughout the world. 


Illustrated is a “BROOMWADE” Compressor, Type D, operating at the Rover Car Works, 
Solihull. This famous company uses a number of “BROOMWADE” Compressors and a large 
number of “BROOMWADE” Hoists, as do motor manufacturers all over the world. 


‘BROOMWADE’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


BROOM & WADE LTD., P.O. BOX No.7, HIGH WYCOMBE, ENGLAND 


Telephone: High Wycombe 1630 (10 lines) Telegrams: “ Broom”, High Wycombe, Telex 
444SA 
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Build quality into 


your engines 
with 
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Whatever route your drivers travel, 

they can refuel with Shell Derv at the 
nation-wide network of Shell Derv 
agencies. At these agencies your drivers 
can, by showing a Shell Authority 

Card, refuel on a pre-arranged 

credit system, or they can pay cash. 

Ask your local office of Shell-Mex and BP 
Ltd. for full details of this scheme. 





SHELL MEETS 
THE DEMAND 
FOR DERV ALL 
OVER BRITAIN 


YOU CAN BE SURE OF SHELL 
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SPECIALIST 


EQUIPMENT MANUFACTURERS 
TO THE 


BRITISH MOTOR INDUSTRY 


‘AUTOMOTIVE PRODUCTS" 


AUTOMOTIVE PRODUCTS 
COMPANY LIMITED 


AND THE 
ASSOCIATED COMPANIES 


FACTORIES IN LEAMINGTON SPA, 
SPEKE (LIVERPOOL), AUSTRALIA, 
SOUTH AFRICA AND NEW ZEALAND 
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Lockheed commercial vehicle disc brakes 
are available in two types, single and twin 
cylinder, each available with a variety of 
cylinder bore sizes, thus giving complete 
flexibility of front-to-rear braking ratio to 
suit the requirements of the vehicle. 
These disc brakes embody important 
features as follows : 

Automatic adjustment of the positive clearance 
type, giving constant pedal travel throughout the 
life of the friction pads. The adjusters eliminate 


rubbing contact, avoiding loss of overall 


efficiency of the vehicle. 


The aperture in the caliper, while maintaining 
maximum caliper stiffness, permits operator to 
inspect lining condition at a glance and to 


remove pads in seconds. 


Internal fluid passages give compact design and 


eliminate external pipes. 


LOCKHEE 


REGD. TRADE MARK 


LOCKHEED 




















These new heavy-duty cam-type brakes have been 
developed specifically for vehicles of 14 tons gross and 
upwards, and for actuation by hydraulic, air or other 
means. They incorporate the following features : 
Fully floating leading and trailing shoes. 
Individual external adjustment for each shoe, thus ensuring 
that both shoes are correctly adjusted in relation to the drum. 
Shoes mounted on spherically-ended struts, thus minimizing 
losses. 
Cam-shaft mounted in needle-roller bearings and cam-head 
designed to give constant rate of lift for the entire lining life. 
Cam-rollers mounted on P.T.F.E. bearings, thus giving very 
high efficiency. 
Brake incorporates a novel means of retaining the brake 
shoes without necessitating the normally very difficult 
operation of removing pull-off springs. 
Brake is designed to allow brake drums up to }" diameter 
oversize to be used. 
In addition, there is the well-known range of Lockheed 
hydraulic brakes. 
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TRADE MARK: BORG & BECK 


REGD. 





Borg & Beck clutches cover the 

whole range of commercial vehicles; they 

are made in the following sizes—6} , 62, 
7%,8,9,10 and ll and, in the 

A.S. strap-drive range, 12°, 13° and 14’, 

The latter, illustrated on the left, 


is a recent addition. 


Other Borg & Beck clutches are the 


heavy duty 14 R.4 and 16° R.5, and the 


| 
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18 R.4 single- and double-plate clutches. 


CLUTCHES 


Ne 














Purolator filters are in use on commercial 
vehicles, agricultural tractors, passenger 
cars, industrial engines and air compressors. 


Purolator ‘Micronic’ filters for lubricating 


oil, fuel and air are proving successful in 


every sphere. 


UROLATOR Weronic 


P| 


REGD. TRADE MARKS: PUROLATOR: MICRONIC, 


ROLATOR 























Chitin 
| Purolator, first in the field with plastic- 


f impregnated paper filters for fuel and oil, 


now lead the way with positive air 


~ ~~ ' 
) filtration L py - LARS 

| . “4 4 “Apr! .* 
| Micronic’ air filters are available in “ ' Z Li VANS) 

| wide range of sizes for throughputs of Q , 
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up to 500 c.f.m. 
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FILTERS 
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The large illustrations show 





the dual truck type of Thompson 
steering joint, now in extensive 
use. The line drawing above 
shows the famous eccentric type 
self-adjusting steering joint, 
available in several types and 
sizes for axle weights from 


4,000 Ib. to 8,500 Ib. 


THOMPSON 


STEERING & SUSPENSION UNITS 


Thompson 
ball-joint 
suspension 
joints. 

Both joints are 


self-adjusting. 














SEE THE 


SPRING 


YOU NEED HERE 2? 


production costs with Ly, ‘4, We make 
ae 1 meet first-class 
ire Circlips 4/44 ‘ Z 
(Square Section) ‘7 Flexible Shaft 
), too. 
yt 


May we quote you? 


Mba. 


| 
No? Well, it would take all the pages of this 


magazine—and a lot more—to show in full the 

No. 757. Extra Light oo . 
. immense range of TERRY'S ASSORTED SPRINGS in 
all their variety—compressio! expansion, heavy, 


light, long, short, any gauge you want. But in our 


Compression, | gross 
Assorted . to 


to 2” long, 27 to 


: BOXES OF ASSORTED SPRINGS you'll certainly 
, - 
20S.W.G 15/- each find the very spring you've been looking for. Why 
not let us send you our full illustrated list of BOXES 
post tree ? 


TERRYS 


No. 758. Fine Expansion Springs. Wa Woe LD 1 OE Ly od ta Bat Ee 


» $ gross Assorted Small 
| gross Assorted 4” to {”, 4” to 2” n Springs. }" to 14°. 18G 


long, 27 to 20S.W.G. 15/- each. 9/6 cach 








HERBERT TERRY & SONS LTO. REDDITCH, WORCS. 


Makers of quality Springs, Wireforms & Presswork for over |00 years 





6. 1024. 20 Compres- 
sion Springs 12° long 
to 4” diam., 24G to 

& t . 

No. 753. 3 doz aap gy 
Assorted Light into shorter ; . ; : 4 ¥ ck Assorted 
Expansion }"° to lengths; and — Light Compression 
‘ oe ’ 30 Expansions Springs. I" to 4 
4” diam., 2° to 6° long, 14” to 12” long interested in Spring long, 22 to 18 S.W.G.. 
22to 18 S.W.G. 10/6 each § 32” to §” diam Design P Send for ‘Spring Design #” to 4” diam. 6/6 cach 
22G to 16G. 24]- cach. andCalculations—Post free 12/6 


No. 760 
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Appointed Stockists of NYLOC, FIBRE & PINNACLE 
self-locking nuts—the modern method of safe assembly 


THE ALDER HARDWARE & ELECTRICAL 
CO. LTD., 199 New King’s Road, Fulham, 
LONDON, S.W.6. 

Telephone: Renown 6421. P.B.X 

LEWIS HUNTER & CO., 25 Laurence Pountney 


Lane, Cannon Street, LONDON, E.C.4. 
Telephone: MINcing Lane 8805 and 9082. 


H.S.S. LTD., 25 Church Road, TEDDINGTON, 
Middlesex. 

Telephone: Molesey 4441-5 

H.S.S. LTD., Cox Lane, CHESSINGTON, Surrey. 
Telephone: Lower Hook 1005/9. 


F. MILLER & CO. (LONDON) LTD., Rectory 
Road, Acton, LONDON, W.3. 

Telephone: Acorn 5201. P.B.X. 

F. MILLER & CO. (LONDON) LTD., Cambridge 
Avenue, SLOUGH, Bucks. 

Telephone: Slough 25511 (10 lines). 

TELCO LTD., 3 Newman Street, LONDON, W.1. 
Telephone: MUSeum 5701 (4 lines). 


RANDALLS LTD., 20-22 St. Mary Street, 


BEDFORD. 
Telephone; Bedford 67488, 


SIMMONDS AEROCESSORIES LIMITED 


A MEMBER 


OF THE 


W. H. & G. WALKER & CO., 11 Edward Street, 
Parade, BIRMINGHAM lI, 
Telephone: CENtral 0575, 


G. F. BRIDGES LTD., 63 Snow Hill, BIRMING- 
HAM 4. 
Telephone: CENtral 3911 (5 lines). 


4 THE NEEDHAM ENGINEERING CO. LTD., 


P.O. Box No, 23, Townhead Street, SHEFFIELD 1. 
Telephone; Sheffield 27161 (10 lines). 


5 THE HULL FACTORING CO. LTD., 227-229 


Anlaby Road, HULL, East Yorkshire. 
Telephone: 36725 (3 lines) 


MACNAYS LTD., G.P.O. Box 14, MIDDLES- 
BROUGH, Yorks. 
Telephone: Middlesbrough 45111 (7 lines). 


D. F. WISHART & CO. LTD., P.O. Box No. 74, 
18 Picardy Place, EDINBURGH, 1. 
Telephone: Waverley 1444 (5 lines). 


LAND, SPEIGHT & CO. LTD., 2 
Sauchiehall Street, GLASGOW, C.3. 
Telephone; Central 1082-3. 


Fitzroy Place, 


Merchant enquiries to nearest Stockist please! 


KENNEDY & MORRISON LTD., 12 Library 
Street, BELFAST. 
Telephone: Belfast 3023i (5 lines). 


10 SMITH, NICHOLSON & WEST LTD., P.O. Box 


No. 10, Gaol Lane, HALIFAX. 
Telephone: Halifax 5757 (6 lines). 


11 J. A. CHALLINER & CO. LTD., 77-83 Downing 


Street, MANCHESTER I. 
Telephone: AR Dwick 3221-2-3. 


12 J. R. SMITH & SONS (STRUCTURAL) LTD., 


Hamworthy, POOLE, Dorset. 
Telephone: Poole 1300 (7 lines). 


13 JOHN HALL (TOOLS) LTD., 23 Churchill Way, 


CARDIFF and all branches. 
Telephone: Cardiff 22242 (7 lines). 


14 WOODBERRY, CHILLCOTT & CO. LTD., 


122 Victoria Street, BRISTOL 1. G.P.O. Box 236. 
Telephone: Bristol 26524 (6 lines). 


5 TOM WALLACE (LIVERPOOL) LTD., Hope 


Street, LIVERPOOL 1. 

Telephone: Liverpool Royal 6401 (5 lines). 

TOM WALLACE (LIVERPOOL) LTD., 52 
Cleveland Street, BIRKENHEAD. 

Telephone: Birkenhead 3434. 


TREFOREST, PONTYPRIDD, GLAMORGAN 


Branches: London, Birmingham, Manchester, Glasgow, Stockholm, Copenhagen, 
Ballarat, Sydney, Johannesburg, Amsterdam, Milan and New York 


FIRTH CLEVELAND GROUP 


CRC 37M 
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There are many ways of keeping one’s customers 


... but the best way that we've found is quite 

simply to do the job exactly as it’s wanted, and by the time 
it’s wanted. If this is the service you're looking for, 

get in touch with: 


Metropolitan Plastics Ltd 


Py time 


$ % 
Specialists in thermo-setting plastics 


ar 


Glenville Grove, Deptford, London SE8 
Telephone: Tiweway 1172 
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‘SSEEGER CIRCLIPS ... easy to fit and 360° safe!” 


One of the Sheepbridge Engineering Group 
Automotive Engineering Limited The Green, Twickenham, Middlesex 


one: Popesgrove 2206/9 Telegrams: Motif, Twickenham 
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Do your operators a good turn by 
providing them with Osborn cutting 
tools and you will do yourself a good 
turn by increasing efficiency and 


output. 


An extensive range of lathe and 
planer tools in solid or butt-welded 
high-speed steel and Osbornite hard 
metal, together with toolholder bits, 
are produced throughout, from raw 
material to finished product, within 


the same organization 


MUSHET brands = 


$.0.B.V. A 
OSBORNITE 








& €CO., LIMITED. 


OR KS, $266? tA ee 


unders * Engineers’ Toolmakers 
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FROM™ BRITISH OXYGEN — FOR BRITISH InodoDuSsS TRY 


Always ask for 


“ALDA” 


rods and fluxes 


BRITISH OXYGEN SUPPLY ALDA 





—the famous range of rods 

and fluxes. And a complete range 
of welding accessories— 

from goggles and gloves 

to friction lighters and wire brushes. 
ALWAYS ASK FOR ALDA. 

Write for tully illustrated literature. 


——F* 
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BRITISH OXYGEN 


British Oxygen Gases Ltd., industrial Division, Spencer House, 27 St James's Place, London, S.W.1. 
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RGM help to put Britain’s cars ahead 


I’ve been working on car-engine design for 25 years, and Ransome & 
Marles bearings have always been specified. I suppose you've con- 
tributed to the motor industry for much longer than that ? 


The motor industry was, in fact, one of the earliest users of RAM 
products. For just half a century, bearings have been produced 
at Newark for nearly every British make of car, as well as for 
commercial vehicles, motor-cycles, auto-cycles, trailers and so on 


And for car accessories ? 


Certainly. Even brakes and lighting equipment are manufactured 
on machines which rely on our bearings. And now we are rapidly 
extending our contribution to the motor industry. It has been 
estimated that the turbo-driven car will be an economic possi- 
bility within two years: with our long experience in designing 
and manufacturing bearings for gas turbines, we expect to play 
a prominent part in turning this possibility into a reality. Our 


research people are fully conversant with all aspects of producing 
bearings for turbines, and are working continually in this field. 
Research is also going on into the uses of new materials such as 
plastics and sintered metals. Our aim is to match the automobile 
designer’s objectives with the most advanced standards of design 
and production in our bearings. 


What about the work Ransome & Marles are doing on bearings for 
the engines in today’s cars ? 


That’s still going on, naturally. With the advent of very high 
compression engines we have been tackling many new problems 

-and solving them, too, And the introduction of automatic trans- 
mission systems in this country has involved us, in production 
as well as in research. In fact, you can say that pa have a hand 
in every technical development of Britain’s motor industry, and 
will continue to have in the future. 


Ransome & Marles Bearing Co. Ltd., Newark-on-Trent, England | 


Telephone: Newark 456; and Telex 37-306 
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* 
(Fé) and the 8039 expansion scheme 


I.F.E. design, build and install 
the Spring Hardening Furnace for 
Commercial Vehicle Road Spring Sets. 


has 





International Furnace Equipment Ltd. 


Ty * ALDRIDGE , STAFFS ° Telephone: Aldridge 52245-6 
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Herbert No. 4 Auto-lathe at Moss Gear Co, Lid., machining rear wheel 
hubs from medium carbon steel forgings. 


ALFRED 





Battery of Herbert Aute-juniors at Moss Gear Co. Lad, 


For high-production repetition work with 


consistent accuracy 


Greatest output per foot of floor space at 
lowest labour cost per piece—one operator 
and one tool setter can keep from four to 


«ix machines in continual operation 


Power, rigidity and speed ranges to take full 
advantage of Ardoloy and other carbide 


tooling 


All operations except chucking and removing 


the work are entirely automatic. 


Herbert Auto-lathes are made in five sizes: 
Auto Junior—8}" swing. No. 3A—124" 
swing. No, 4—16}" swing. No, 5A—25" 
swing and, for large diameter light work, 
No. 5A/33—334" swing. 


Available for Early Delivery 


isk for brochure 


“ Production on Herbert Auto-lathes” 





HERBER Tr LTO., COVENTRY 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone : Horsforth 2821 











FP.2, 
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type B High-speed Threading Machine 


will cut any type of thread— 


EXTERNAL or INTERNAL 
PARALLEL or TAPER 
LEFT- or RIGHT-HAND 
SINGLE- or MULTI-START 


—in any material 


that can be threaded. 


Threads can be cut in a frac- 
tion of the time taken on a 
thread miller or centre lathe 
and at less expense with greater 
accuracy and superior surface 
finish. 


Over 500 machines have been in- 
stalled in customers’ works since 
1948. This machine combines an 
old-established principle of cutting 
a thread with modern tool develop- 
ment and this enables threads to be 
generated at very high rates of 
production using semi-automatic 
cycle and unskilled labour. 

Cut threads up to 5 t.p.i. in mild steel 
on 4” external and 6” internal 
diameters. 


The illustration above shows a typical example of special tooling equipment designed and 
made to suit customer's components. This particular set-up is for cutting a %" dia. 
11 t.p.i. x 1.390" long thread in both ends of a steering idler at a rate of 48 per hour. 


ALFRED q Hi }___ 
Hf E. R B £ R Tr LTD.,COVENTRY factored Division, Red Lane Works. 


AD 347 





Automobile Engineer, September 1958 








iENGIN 
WATER COOLERS 


In any process in which heat must be 
removed by water, very attractive 
financial savings can be secured by 
continuously re-cooling and re- 
circulating the water. 


Consult us on your needs. 


WW 


HEENAN & FROUDE LTD :: WORCESTER $3 ENGLAND 
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FOR FITTING GIRLING 
REPLACEMENT SHOES 


° 


Girling replacement i They save you 
shoes are inspected (MR | garage time by 
to the standard of : * % being perfectly 
original equipment ; simple to fit 





2) They are correctly 


riveted or bonded They ensure that the 


we ; . lining fits tight to 
ant preseien the shoe platform 
ground to cet SESE: eiirtne and so avoids this 
specified contours BRHiiiianiieit. kind of gapping 


© They bed down ae ‘nN, S 
quickly to full CAEN They are your 
contact area A A DANG} assurance that 
and give highest eed SNES hicle braki 
efficiency braking ‘ hy Ages: = fies 
in minimum time ws 88 Go08 as new 








Don’t reline—replace with 
GIRLING FACTORY LINED 
REPLACEMENT BRAKE SHOES 


THE BEST “BRAKES: N THE ‘WORLD = (O) 


GIRLING LIMITED + KINGS ROAD: TYSELEY - BIRMINGHAM 11 
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Between experts... 





(2) 


and if we could land the contract for 
radiographing these new light-alloy 
castings, it would be a fine bread-and 
“butter job for the new X-ray unit. 





We must put up a good show, so 
I suggest you take along some of those 
Al/Mg undercarriage component rejects 
which you took on Ilford Industrial X-ray 
film C. The flaw discrimination is really 
quite extraordinary. 





By the way, you should see what the 
Ilford people have to say about their 
Industrial X-ray film G for gamma-ray 
work. I'm attaching my copy of their 
booklet "Ilford X-ray Films, Screens and 
Chemicals for Industrial Radiography” but 
they'll send one free of charge if you 
write. Don't forget to return mine. 





ILFORD 


> Gl > 9. ae 28. e 


FOR INDUSTRIAL 
RADIOGRAPHY 


ILFORD LIMITED . skFORD . ESSEX 


Automobile Engineer, September 1958 

















Close-up of Contro! Pane 
sub-ossembly, il/ustrating the use 
of *Pre-insulated Diamond 

Grip Ring Tongue 

Terminals 


oeaGaGe® 


...to the end 


Automation Contro! Panel 

built by Igranic Electric Company 
Limited for the Ford Motor 
Company Limited, Dagenham 


WRITE NOW ABOUT THE CREATIVE APPROACH TO BETTER WIRING 
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Sales Office: Dept. 12, 60 Kingly Street, W.1 Telephone: REGent 2517-8 and 7681-2-3 


eae sane Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 
* Trade Mark AMP incorporated, U.S.A 
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Sterling achievements 





span the history of an era 


. and help to make that era memorable. 
The continuing success of Sterling Metals is due to their ability 
to supply castings of the highest quality 
in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the 
greatest technical experience augmented by quality control 
of production which is second to none, 
Sterling Metals are the acknowledged experts in casting aluminium 
and magnesium alloys by sand, die and precision mould processes, 


and in making engine blocks and cylinder heads in high duty iron. 


Sterling Metals are at your service 
Cast iron cylinder block 


for DB 25 tractor. 


By courtesy of David Brown Ltd. 


» 


STERLING METALS LTD 


TERMETS §= NUNEATON - Nuneaton 4221 


* 


che 
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2A GEAR SHAPING MACHINES 


are widely used for high-output, accurate production 
of spur, helical and internal gears and also for splines 
and irregular shapes. 

Now available with automatic loading mechanism. 
Photograph by courtesy of Morris Motors Ltd., Engines Factory, Coventry 


DRUMMOND BROS. LTD. 
GUILDFORD - ENGLAND 


Sales & Service for... DR LM ae Oy D-ASOU ITH .. « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
‘Phone : Midland 3431 (7 lines) "Grams : Maxishope, B’hom. Also at LONDON : Phone : Trofalgor 7224 (5 lines) and GLASGOW : ‘Phone : Central 0922 
0180 
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in a class of its own... 


...anda first by any standard is 
ensured with Geon PVC. 
Versatile Geon ... made into leathercloth 
with a wealth of transport applications... 
demonstrating its unique 
fitness for purpose in trims and panelling, 
upholstery and coupé-hoods. 
Produced in a wide range of colours and textures, 
Geon PVC leathercloth is equally at home in 
cars, coaches, lorries and buses. 
It is completely resistant to scratching and 
staining, weather and fire, and 
can be kept clean easily 
with soap and water. 
Write for Booklet No. 116 for full 


information about Geon PVC 


The illustrations show three uses of Everfiex leathercloth 
made by Bernard Wardle (Everfiex Ltd) 
with Geon PVC. 


Geon is a reg’d trade mark 


British Geon Limited 


SALES & TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON Wi HYDE PARK 17321 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


1. A. NORDBERG LTD 
171 QUEEN VICTORIA ST. 
LONDON, E.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 
H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 


Tel: Garstang 3308 








MIDCYL RESEARCH 


helps smooth out problems 
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life for the Auto Engineer is not always placid, 
but the continued research of Midcyl helps 
smooth out such of his problems as are 
associated with Cylinder Blocks, Cylinder Heads, 
Camshafts and Brake Drums 





THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 


mw .78 





When they talk. about TEAM-WORK- 


<tpetad i 7 ~ eh 
4 cake 
bs yi > ~ : 3 ‘ ASS * aye tr Pe 


Two great teams 
at Baldwins—united to form R T B. 


one at Richard Thomas, the other 


Between them they have pioneered practically all the 





great advances in the industry—the manufacture of 


Cia enttel's datlgn steer a0 RE tinplate by various methods, the continuous-strip mill, 

of the coiled steel typn al of the : 

strip mill; tinplates, a lead-coated 

corrosion-resistant sheet, and the electrical J ; } : Z 
It is this united teamwork that maintains the quality 


laminations—of which R T B are the 
biggest manufacturers in Europe. for which R T B have become famous. 


Richord Thomas ¥ Baldwins Lid. 


and many other important developments. 
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HEAT TREATMENT OF STEEL BARS 


SITE ITP | | ‘} Y Vy nV 


ALLOY STEELMAKERS - FORGEMASTERS + STEEL FOUNDERS + HEAVY ENGINEERS 
THOS FIRTH & JOHN BROWN LIMITED SHEFFIELD ENGLAND 
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PERFECTION 
in action 










































































































































































































































































































































































































































































































































































































































































Singleness of purpose and 
years of experience lie behind 
any apparently effortless 
performance. 

And so it is with springs. 

it's taken for granted that Salter 
Springs will keep on and on, 
doing their job with smooth 
precision — indefinitely. 

But it has taken nearly two 
centuries of skill and devotion 
to achieve so greata reputation 
for reliability that — ironically 
enough—the greatest compli- 
ment paid to Salter Springs is 
that you can forget them! 











































































































































































































































































































































































































FOR TOP PERFORMANCE — SPECIFY 


SALTER 


THE ALL=ACTION § SPRINGS 




















































































































GEO. SALTER & CO. LTD. WEST BROMWICH, ENGLAND 
Established 1760 
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“As clean as a Gloucester Casting’ means that Gloucester 
malleable iron castings are of high definition, 

true to pattern, cleaner and smoother because of better 

sand practice and better fettling. 

Mould and core sands and their bonding additives are under 
constant laboratory supervision, even the very sand 

grains are sized and numbered, and consistency and distribution 
of sand are strictly controlled by a continuous 

mechanical unit. The high refractory characteristics 

prevent sand “burn-on” at re-entrant angles, thus greatly 
increasing the life of cutting tools during the machining process. 
The new elevator-type electric furnace anneals in 48 hours - 
—instead of the usual 7 days. It also allows greater 

control of the component during annealing, resulting 

in uniformity of metal, greater strength, and resistance to impact. 


Brake shoe for small vehicle 
in Malleable Iron. 


Bearing bracket in 
Malleable Iron. Weight 3}lbs. 


A typical Gloucester Malleable specification. 





Gloucester 
Blackheart Malleable 


Gloucester Lamellar 
Pearlitic Malleable 





Elongation oe 18% 
Yield Point 12 tons 
Tensile Strength 25 tons psi 








Elongation a s% 
Yield Point 24 tons 
Tensile Strength 35 tons psi 





EIN, | 
SLOLCLSTLA 


«ono GLOUCESTER 
” fF 


+ GOOD CASTINGS 


Gloucester Foundry Ltd., Emlyn Works, Gloucester 


Telephone: Gloucester 23041 


Telegrams: ‘Pulleys’ Gloucester 


(A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) 
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PNEUMATIC 
CONTROLS 


Pneumatic cylinders and control valves are helping to increase 
industrial productivity for small capital investment. Our 
illustration shows some of the range of Enots dwarf valves 
for #,;" 0.d. tube. Similar valves totalling more than 150 in 
all, are available for use with ¥" 0.d. and }” o.d. pipe. 
Simplicity of design and rugged construction ensures long 
and trouble-free life. 


send WOW S 


Our 16 MM Colour film “ Air 
Controlled” (duration 24 
minutes) shows many interest- 
ing examples of better produc- 
tion methods using pneumatic 
power in many different plants. 
It is available free on loan to 
companies, technical colleges 
etc. who wish to see some of the 
latest ideas. Application 
forms and full illus- 

trated catalogue 

will be sent 

on request. 
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AC Fuel Pumps 


AC Thermostats 


AC Air Cleaners & 
Silencers 


DELCO-REMY 
Oil-Filled Coils 


AC Instruments 


AC Instrument Panels 


vehicle 
starts with 


QUALITY PRODUCTS 


DELCO-REMY 
Ignition Distributors 
Virtually every British vehicle has 
one or more AC-Delco products designed 
into it at drawing board stage. 
AC-Delco research engineers will gladly 
help when you are planning a new design 


or modifying an existing one. 


DELCO-REMY Switches 


DELCO Electric 
Screen Wipers 
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LAND. 
sf PF 

AE Rs 

INROUS TR Vs 
Specialists in 

precision gear manufacture. 


Gear and spline 


grinders for the trade. 


The Gear Grinding Ce Lea. 


Makers of the “‘ORCUTT"’ range of gear and spline grinding machines and gear measuring machines 


CRANMORE BOULEVARD <«- SHIRLEY * SOLIHULL ° WARWICKSHIRE 


Tel: SHIRLEY 22 314-23 


SM/GGC 3277/2 
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COLD ROLLED STRIP 


MILD, MEDIUM and HIGH CARBON), 
















QUALITY CARRIES THE DAY 
That's a good reason for having a word 
with LEE if the products you manu- 
facture call for Steel Strip, Bars or Wire. 


As it pays us to produce only materials 
of the highest quality and consistency, so 
it will pay you to use them because of 
the added prestige and sales they will 
bring you. Write or ‘phone now. 






artHurR LEE «¢ sons LiMiTED 
TRUBRITE STEEL WORKS, MEADOW HALL, SHEFFIELD 
Telephone: Sheffield 367272 

London Office: Stafford House, 40/43, Norfolk St., Strand, W.C.2. Tel. Temple Bar 7187 


(3 lines) 
Birmingham Office: 191, Corporation Street, Birmingham 4. Tel. Central 6801/2 
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Assembling dicsel engine cylinder heads wit! 
14-motor Desoutter nutrunner at the new 
Bedford vehicle plant at Duns 

Photograph by courte f Vaux 


Besontler in the Motor Industry 


Without Desoutter power tools there 








would be no mass production. You may 
disagree, but that’s our story and we're 
sticking to it. Come to think of it, do 
you know anything as fast, as reliable, 
as non-stop as a Desoutter power tool ? 


Neither do we. 


Our range of pneumatic and electric tools 
is nothing if not wide. But should you find 
a gap, we'll do our best to fill it for you. In 
certain cases we're prepared to produce an 
entirely new tool for a specific job. Write 
today for further details of Desoutter tools 
for the motor industry. 





A six-motor multiple nutrunner used on 


the wheel assembly of Ferguson tractors 
Photograph by courtesy of Standard Motors Ltd 


Bescouler pneumatic and electric tools 


put power into your hands 


Desoutter Bros. Limited, The Hyde, Hendon, London, N.W.9 
Telephone : Colindale 6346 (¢ lines Grams: Despnuco, Hyde, London 


CRC300 
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RIGHT UP OUR STREET! You don’t find these air compressor 


rotors being turned out every day. We’ve not been making them 





long ourselves. But we’ve been thinking about them for ages. 
In working out a manufacturing technique, our long experience in 
MOTOR i the production of accurate worm gears was an invaluable asset. 
SHOW We have now developed an entirely new machine for the exclusive 
Sept 26-Oct 4 production of rotors and high lead angle pump screws. 
If you've got a job of this sort... you’re right up our street! 


Holroyd zetwo“s 


90 YEARS OF GEARS With acknowledgement to James Howden & Co., Ltd., 


Glasgow, for whom we made the above rotors. 





JOHN HOLROYD & COMPANY LTD., MILNROW, LANCS. TELEPHONE: MILNROW 55322 
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“This is a job for Coopers” 


And it is in the design stage when the COOPER technicians can 
be of the greatest assistance. It is. their business to know all 
there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 
consultation at all 
times. 


AIR CLEANERS - STRAINERS - FILTERS - GASKETS 
WASHERS - LAMINATED SHIMS - PRESSWORK 


a : 





<> 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY 
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* Adaptability 


* Low Capital Outlay 


* Space Saving 


* Integral Cam Feed 


” Super Precision 
Bearings 


The FB4F Fine Boring Unit Head illustrated above 
incorporates an independent feed motion, transmitted 
to its spindle quill through a simple plate cam, which 
can be designed to give a fast approach and varying 
rates of feed. The robust spindle and quill, together 
with super precision spindle bearings, ensure a high 
degree of finish and roundness. 


H h y isi 
ig re ¢ 5 I 0 n These self contained units are readily adaptable for 


a wide variety of applications without need for costly 
4 set ups. 

u | m e ni { { Particularly suitable for mounting on simple base 
plates together with the negessary work holding fixture 
enabling single purpese units to be constructed for the 

DESIGNERS AND MANUFACTURERS OF SPECIAL minimum of time and cost. Wide range of speeds and 


MACHINE TOOLS feeds obtainable by changing feed cam and motor 
pulley. 


BLETCHLEY BUCKS “Descriptive brochure on request.” 
Phone: BLETCHLEY 3403/4/5 


Manufactured by :— 








— 
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. . . to solve your bearing problem 


We may appear to be blowing our own trumpet but we 
are confident that within the Clayflex range lies the 
solution to practically every flexible bearing problem. The 
combination of chemical bond and pressure bond which 
is the Clayflex Principle permits a variety of construc- 
tions and ensures that the characteristics are accurately 
matched to operational requirements. For applications 
where the bearing is required to perform the functions 
of a torsional spring a fully chemically bonded construction 
is offered without sacrifice of essential pre-load upon 
the rubber. We welcome every opportunity to co-operate 
with concerns wishing to test our claims—which are, 
briefly, the right bearing for the job, at competitive prices. 


A fully illustrated brochure is available, and requests for copies 
are welcomed from Chief Engineers and Buyers. 


HOWARD CLAYTON-WRIGHT LTD 


WELLESBOURNE - WARWICKSHIRE - ENGLAND 
Telephone: Wellesbourne 316/7/8 * Telegrams: ‘Clatonrite’ Wellesbourne 





Automobile Engineer, September 1958 





DERLIKON- S jesmonaticNa2 


SPIRAL BEVEL GEAR GENERATORS, NORMAL & HYPOID 


For the highest precision 
at mass production rates 


Please ask for demonstration of this 
machine in actual production, or on your 
own blanks on our demonstration unit at 
our Nottingham demonstration rooms. 


Wa \Wer Tay 


ASSOCIATES LIMITED 


Simple and quick calculations and rapid setting. Operation 
by single lever. Crown wheels or pinions finished in one 
loading giving maximum production per capital expenditure 
with smallest floor space. Max. pitch dia.: 21.26’. Max. D.P.: 
24”. Max. length of cone: 10.33”. Number of teeth cut: 5-100. 


4, QUEEN ST., CURZON ST., LONDON, W.1 


Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
Telephone: NOTTINGHAM 88008 
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This Air Ejection Set installation shows cam 
operation off the press crankshaft. It will 
provide an air blast timed for a fraction of 
a second, or longer, at any desired point in 
the press cycle. If required the air blast can 
be continued after press motion has ceased. 


To: A. SCHRADER’S SON, Air Control! Products Dept. AE 
829 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of Schrader Ejection Sets 
and Air Control Equipment. 


ADDRESS............ 





AIR EJECTION 


gears your 
production to 
machine speed 


Compressed air scientifically applied 
to many production problems 
produces speedier operation and 

work removal. Schrader Air Ejection 
Sets are designed to do just that. 
When fitted to a press or other machine 
the controlled air blast is synchronized 
to operate at machine speed, 
increasing the output and reducing 
operator fatigue. The pilot valve in the 
circuit times the duration of 

the air blast and also its operation 

at any point of the machine 

cycle. May we discuss how air ejection 
will help gear your production 

to machine speed ? 
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COIL SPRINGS 


ULL 


* COIL SPRINGS 


* TORSION 
BARS 


* LAMINATED 
SPRINGS 


also 
* UPSET 
FORGINGS 


TOLEDO WOODHEAD SPRINGS 
give top performance everywhere 


TORSION BARS 


= 
me 


hal 
I 
' 
| 








x 
, 
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TOLEDO WOODHEAD SPRINGS LIMITED: SHEFFIELD 3 


also 
UPSET 
FORGINGS 


‘ 
7 
i 








As vehicle suspension 
engineers we design and 
manufacture or supply to 
requirements all types 
of springs used in 


automotive design. 


We are also the 
manufacturers of 


KANTLINK 


SPRING WASHERS 
LAMINATED 


SPRINGS 


TWS6s 


Automobile Engineer, September 1958 











Commercial 


Motor Show 
you. will 
finde’ 


tie ti2ete 


WILMOT BREEDEN 





what, no nuts ?... 


Nuts to use nuts? Well, not exactly, but the fact that 

the Tapping Screw obviates the use of nuts is just one of 

its distinct advantages over the conventional Machine Screw, 
There’s the saving in time to consider too. And cost, 

And there’s no doubt whatever that the tapping screw 

makes for a better job all round. With its self-locating 

point the tapping screw forms its own thread thereby 
eliminating a separate and expensive tapping operation. 
Obviously it makes for easier assembly, is stronger, cheaper 
and faster. Safer too when the Phillips recessed head is specified, 
designed for power driving without damage to worker or job. 
You'll be well advised to change over to Tapping Screws. 
Nothing nuts about that ! 


Linread 


LINREAD LTD. COX ST. BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS «+ RIVNUTS + CUSTOM DESIGNED COLD FORGED FASTENERS + ALEX SCREWPLUGS 
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How Metalastik 


tackle and solve 


the problems 


Many transmission systems which, from their design 
and workmanship, could be expected to be reasonably 
quiet, do in fact turn out to be unexpectedly noisy. 


We have analysed and diagnosed a number of such 
cases, and find that as a rule resonant torsional vibra- 
tion is the culprit, a conclusion which agrees with the 
practical observation by some engineers that a 
normally noisy transmission becomes markedly 
quieter when driven through a fluid flywheel. 


In most cases, one or another form of the Metalastik 
torsional vibration damper makes a striking improve- 
ment. Two forms, shown at 1 and 2, are used when 
analysis has shown the trouble to be due to resonant 
torsional vibration or cyclic fluctuation of the fly- 
wheel. They can be fitted in either of the positions 
shown, either behind the gearbox or in front of the 
final drive. When the amplitudes are unusually large 
the Metalastik unit No. 3 is used. 


This is not an inertia-type damper but a flexible 
coupling, in which low torques—at which most of 
the flutter occurs—are transmitted with considerable 
flexibility by a bush in torsion, the buffers taking up 
the drive only at high torque. This coupling is fitted 
between engine and gearbox. 


Our engineers are always available to investigate 
problems and to bring to bear their unsurpassed 
experience. 


EARLS COURT 


STAND No. 338 GALLERY 


TALAST 


_sdtth 
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ne THE FULLER R-35 
pads ROADRANGER 


This transmission, the smallest ROADRANGER built by Fuller, gives 7 closely- 
spaced forward speeds and reverse, all operated by a single lever. This lever is 
equipped with two shifting fingers, an arrangement which greatly simplifies 
gearshifting; one finger operates reverse and the three lower speeds, the other 
finger is then pre-selected and the four high range speeds are then shifted in the 
simplest possible way, reducing driver fatigue. There is no gear-splitting. 


The R-35 ROADRANGER transmission is suitable for truck engines of 325 ft.-Ib. 
nominal torque (140-175 h.p.). 
Shown below:— The Internationa! V-195-A tractor incorporating Fuller R-35 ROADRANGER engaged on lumber haul. 


Exclusive European Representatives for the Fuller Manufacturing Company 
of Kalamazoo, Michigan, U.S.A. 
AUTOMOTIVE PRODUCTS COMPANY LTD. 
Brock House, Langham Street, London, W.1, England 
Telephone: Langham 2527 








CALIPERS 


in high duty iron 
for disc brakes 


Darcast foundries are currently producing 
quantities of discs and calipers 

in high duty cast iron for use 

on disc brake assemblies. 

The excellent results obtained, 

coupled with the economies gained, 

have fully justified the use of 

Darcast high duty irons 

on these most important 

components. 








Iustrations by courtesy of 
Messrs. Girling Limited and 
Lockheed Hydraulic Brake 
Co. Limited. 


DARTMOUTH AUTO CASTINGS LTD 


SMETHWICK 40 STAFFS 


SPECIALISTS IN HIGH DUTY IRON CASTINGS 
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Quality castings 


PRESSURE DIE CASTINGS \gulpusbteebemiens 


A large battery of Pressure Die Casting machines 
can supply quality castings for continuous supply in 
large quantities—on time. A wide range of alloys 
are available. This frame is supplied in Zinc-based 
Alloy BS.1004A. 


GRAVITY DIE CASTINGS [aula 


We have available a large Aluminium Gravity Die 
Casting Foundry where high quality precision 
castings are produced in a wide range of alloys. The 
cylinder shown is gravity die cast in LM.4 alloy. 


MECHANISED & 
FLOOR CASTINGS 


The Iron Foundries consist of five mechanised 
moulding units for castings up to 500 Ibs. weight, 
maximum size 4 ft. x 3 ft. and a floor casting section 
handling up to 5 tons weight. Careful tests are made 
at all stages and castings can be balanced and loca- 
tions machined to reduce machine shop time. 

The Aluminium Foundries also include a large 
mechanised and a jobbing section. 


We shall be pleased to help on your next casting problem. 


SAYNER LANE, LEEDS 10 
Telephone LEEDS 29466 
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WOW AVATLABLE FOR 
6 02 8 SPEED 


Inclusive of Overdrive 


Incorporating fingertip contro! 
for double speed changing 


without declutching 


THE MOSS GEAR CO. LTD. 
CROWN WORKS, TYBURN, BIRMINGHAM, 24 


Telephone: ERDington 1661/6 Telegrams : ‘Mosgear, Birmingham.’ 
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Mass production 
methods require 


efficient and 
reliable plant. 


We are proud that 


Vauxhall Engineers 


selected Centriblast 
equipment for 
the new Car 
production building. 
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GLASGOW CENTRAL 5909 
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SPENCER & HALSTEAD LIMITED 


WORKS 
2201 


( 


| Rotary Table 
Cleaning half shafts. 


2 Centriblast Automat 


for descaling inlet 


and exhaust valves. 


3 Compressed Air Table 


Machine for gear cases. 
4 8ft. Multi-table Machine 
descaling gears. 
5 Continuous Blast 
Cleaning of Silencers at 
Dunstable factory. 


4 


LINES) 


We invite you to meet us on Stand No. 1513 at the International Textile Machinery and Accessories Exhibition, Belle Vue, Manchester, 15-25 Oct. 1958 


, September 1958 
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DORMER SILVER RING 
is a registered Trade Mark 


SILVER 











— 


— recognised 
for supreme 
performance 


® 
oe 
® 


DORME 


TAPER SHANK 
TWIST DRILLS 


OUTSTANDING 
AMONG 
ALL OTHERS 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


SHEFFIELD ENGLAND 
DORMER TOOLS ARE OBTAINABLE FROM YOUR, USUAL ENGINEERS’ MERCHANTS 
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Flexble Jotats “aoe. 


A fight between two mustang stallions 
was quite a common sight on 

the American plains where wild 
horses roamed in their 

thousands in the late 18th 

and the r9th century. 


Of course, in the 20th century, when engineers want flexibility in the horse-power under their 


control they instinctively think of the hall-mark “SILENTBLOC” for 


FLEXIBLE COUPLINGS, FLEXIBLE BEARINGS & ANTI-VIBRATION MOUNTINGS. 


Collected over many years, there is a wealth of technical information at your disposal. When a 


project is on the drawing-board our technicians can be of most help to you... 


COME TO US AT THE DRAWING-BOARD STAGE 


SILENTBLOC LTD., MANOR ROYAL, CRAWLEY, 
(Wee at Bae:8 £exk e& SUSSEX, Telephone: CRAWLEY 2100. 
a mae Subsidiary —The Andre Rubber Co. Ltd. 





One of the most modern foundries in the world is the new Shotton Bros. foundry at Halesowen. 
It is “modern” not only because of the up-to-the-minute and forward thinking that 
has gone into the plan. From the intake of raw material, through the automatically 
controlled sand treatment and handling plant, the control of furnaces, 

the mechanised moulding shop, core shop, and pattern shop, to the heat treatment 
inspection, and despatch departments, the layout and detailed equipment alike 
show forward thinking based on unrivalled experience. This new foundry 

has been laid down largely to handle numerically large orders 

Shotton Bros. original foundry at Oldbury — modernised through the years 

will concentrate on producing the more intricate and small demands 

Take the best of modern techniques, add 64 years’ experience 


that’s Shotton Bros., and you can depend on it! 


precise 
quality 


control 





of 


repetition 


castings 


BLACKHEART 
MALLEABLE 
IRON CASTINGS 


SHOTTON BROS. LIMITED 


MANCHESTER STREET FOUNDRY 


OLDBURY BIRMINGHAM , Phone: Broadwell! 1631 


! ! t? This company participates in the research, technical and productive resources 
MEMBER OF THE BIRFIELD GROUP of the Birfield Group, which includes Hardy Spicer Ltd., Laycock Engineering Ltd., 


£222 Kent Alloys Ltd., Forgings and Presswork Ltd., and many other famous firms 


Automobile Engineer, September 1958 





short-handed? 


Only one pair of hands is required to operate the Azoflex model 42/63 to produce prints in large 
quantity —dried, flat and ready for immediate trimming and collating. No darkroom, no 
elaborate ventilating system and ducting are necessary as there are no unpleasant fumes, and 
therefore AZOFLEX machines are completely mobile to facilitate reorganisation or expansion. 
Exposing, developing and print delivery are all synchronised for an even flow of finished work, 
and output in excess of 100 20" 30” prints per hour can easily be achieved. AZOFLEX is the only 
ann wan as daylight reflex copying process and it is the only 
——— photoprinting process to apply a measured dose 
of developer, thus ensuring optimum quality. 
The majority of AZOFLEX photoprinting 
machines can, subject to certain conditions, be 
hired as an alternative to outright purchase, 
where this is preferred. 


AZOFLEX MODEL 42/63. Combined synchronised printer 
and developer. Capacity: cut sheets and rolls up to 42 in. 
wide. Printing speed: from 6 in. to 15} ft. per minute. 
Dimensions: Height 52 in. Width 67} in. Depth 52 in. with 
delivery tray extended. Weight: approximately 850 Ibs. 





Enquiries to: Ilford Limited, 


Industrial Sales Dept. AZ14C, 
ILFOR Arof le » Ilford, Essex. 


Telephone: ILFord 3000 








MACHINES AND MATERIALS FOR DRAWING OFFICE PHOTOPRINTING 
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DIAMOND 


cut 


DIAMOND 


We use our own products 


Only diamond can be used 

to shape another diamond effectively. 
We shape diamonds to very 

exacting specifications in terms 

of both form and surface finish. 
Diadust plays an important part in 


achieving the required results. 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD 
BASINGSTOKE - HAMPSHIRE - ENGLAND 


TELEPHONE: BASINGSTOKE 1240 
TELEGRAMS: DIATIPT BASINGSTOKE 








OUR ILLUSTRATED DATA SHEETS AND OUR TECHNICAL 
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Wellworthy ALE 
armoured ring groove pistons 


... more than pay 


for themselves 


in the first year! 


The top ring groove of the Al-Fin Piston 
has an austenitic cast iron insert bonded 
to the alloy giving strength where it is 
most required. This iron bonded securely 
to the alloy during the casting of the 
piston will stand up to the most severe 
usage. That means piston life is increased 
by at least 100°. This double mileage 
saves you the cost of one overhaul and 
the cost of another set of pistons! 


Write for leaflet A209 





Isothermal Piston Design. .... 


Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure: 

Correct selection of materials. 

Determination of correct running clearances. 


Avoidance of localised hot areas. 275 — 300°C 


Correct gudgeon pin alignment. 250 — 275°C 


That head thickness, coupled with correct 225 — 250°C 
blending into piston wall overcomes distortion 
of ring grooves. This has considerable bearing 
on blow-by and efficient oil control. Below 200°C 


200 — 225°C 


WELLWORTHY LIMITED - LYMINGTON - HANTS 
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ARE YOU UP-TO-DATE 99m 








Have you seen the new 


“NS 


’ 
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For more than 75 years 
Coles Mobile Cranes have led the field 
+ +» mow they have bettered the best. 
Coles new range of cranes 
(the largest in the world) are still firmly 
based on the famous 
Coles Diesel-Electric Transmission 
system, and combine 
GREAT NEW DESIGN FEATURES 
which will make your plant 
more efficient so that you, in turn, can 
IMPROVE ON THE BEST. 
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THE NAME THAT GARRIES WEIGHT 


Designed, manufactured and marketed by:— 
STEELS ENGINEERING PRODUCTS LIMITED, Sunderland, England, /e/: 5628! (10 lines) Grams; Steel, Sunderland. 


39 Thorp St., 5.Glasgow: 235 Bath St., C.2. 


SALES AND SERVICE: Birmingham : 
London: 143 Sloane St., S.W.1. Manchester: 153 Oxford Rd., 13 Newcastle: Worswick Chambers, Worswick St, 1. 
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new insulation—light and strong 


These simple-to-mix components give strong, 
lightweight rigid foams to provide an insulating 4 
Se Neo ABD | with Leer EELS 
material of particular value in the construction of 
refrigerated vehicles. Easily mixed on the site, 
the components produce the foam in the cavity and PO LY ESTE RS b 
to be filled. As this happens, a bond is formed y 
with the wood or metal with which the foam is in contact 


adding strength and rigidity to the structure. 
ee es P Ask for details of Daltolacs 21 & 22 and Suprasec D 


Enquiries should be addressed to: I.C.I. Sales Development Department (Polyisocyanates), Ship Canal House, King Street, Manchester 2 


IMPERIAL CHEMICAL INDUSTRIES LIMITED LONDON SW1 ENGLAND 
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largest Continuous Broaching Machine 


built in this country by 


The 40,160" Continuous Broaching Machine 
is equipped with automatic 

clamping and unclamping Fixtures. 

In one operation this machine will 

broach the half bore, joint faces, 


locating width faces and backs 


A close-up of Fixture incorporating acceptance gauge. . . ; 
CeaP @ po ee of bolt bosses on Connecting Rods. 


British Made 
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The Lapointe Machine Tool Co Ltd 


Otterspool Watford-By-Pass Watford Herts 
Telephone Gadebrook 3711 (4 lines) Cables Lapointe Watford 


ilso The Lapointe Machine Tool Company Hudson Mass. USA 





tomorrow’s motorist 
will insist on 


Stainless Steel fittings 











v 


issued by the makers of the famous ‘Staybrite’S tainless Steel 


FIRTH-VICKERS STAINLESS STEELS cv. SHEFFIELD 
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CLAYTON DEWANDRE co.irp. (* 
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C.A.V. invite all visitors to the 
Commercial Motor Exhibition 
to see the latest developments 
in Fuel Injection and Electrical 


Equipment on 


STAND 348 


Fuel Injection Pumps + Nozzles and 


> LS A ODF OB BID POPP PPO PO PPO Fe 


Fuel Feed Pumps - Governors + Fuel Filters 


A.C. and D.C. Generators + Automatic Gear Change Control Equipment 


Starters + Door Actuating Mechanism + Switchboards - Lamps, ete. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED -ACTON+ LONDON: W3 
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PHILIDAS 


Self-locking Nuts 


NEVER LOSE THEIR GRIP 


FORD —the new 
DEXTA tractor 





609 


Continue to rely on Pp HIL IL DAS 


These one piece nuts are of all-metal con- 
struction—with no insert. They stay secure 
under extremes of temperature and against 
all vibration—and can be used time and 
time again. 

Most types and sizes available from stock 


Send for our new catalogue THEY YIELD ONLY TO A SPANNER 
PHILIDAS DIVISION — WHITEHOUSE INDUSTRIES LTD. 


FERRYBRIDGE, KNOTTINGLEY, YORKS. LONDON OFFICE: 44 
Tel. Knottingley 2323 (5 lines). Telex 55-166. Tel. Legation 3888. Telex 23549. 
NORTHAMPTON OFFICE AND STOCK ROOM: COUNTESS ROAD, NORTHAMPTON. Tel. 3766. Telex 31624 


HERTFORD STREET, W.I. 


—————————————— 
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An A.E.!. Company 
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interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit. 


THE 
f¥ve 3 
‘UNIVERSAL’ 
UNIT 


Illustrated above is the Type 3 ‘ Universal’ 
steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use with a separate powcr pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 


on request. 


ADAMANT ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone : Luton 2662 (4 lines) Telegrams : Adamant, Phone, Luton 























think of 


There is no need to clutter up your mind 

with a lot of details about seals if you just 
remember that there is a SuPerfect Seal for every 
application. The experience gained over 25 years 
in overcoming every possible sealing problem is at 
your command and technical representatives, in 
all parts of the country, can call on you at the 
shortest notice. 


i FACE TYPE SEALS 

i ROTARY SEALS 

- RECIPROCATING SEALS 
’ SPLIT SEALS 

J ‘O’ RINGS, ETC. 

‘A 


SUPER OIL SEALS & GASKETS LTD., FACTORY CENTRE, BIRMINGHAM, 30 
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His is the tool tor 


INCREASED PRODUCTIVITY 


impact wrench 

“ig, SIZE 24 

Basically designed as a Nut Setting Tool, this Impact 

Wrench may be effectively used with the available 
Extra strong in design and 

construction this tool incorpo- 


rates longer normal working life ; ; ; ; 
with minimum maintenance. grindin g, wire- brushing or san ding. 


attachments for screwdriving, tapping, drilling, 


R29 


WRITE FOR LEAFLET 1.W.202 


BALANCERS * ROTARY AIR ORILLS 


ees eee Se Se Se ee Ge 
ROTARY SANDERS + RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS ~- MULTIPLE SPINDLE UNITS Power Tove) 1s 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY WESTMINSTER LONDON SWI 


Cable Address: ARMWHITOOL SOWEST LONDON Phone: WHitehall 5944 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3ill Grams: ARMWHITOOL TYNEMOUTH 
1603 
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Here’s toughness! 
The ‘Gipsy’ has proved 


in enormously tough tests, 


on the vicious pave at 
M.I.R.A. proving ground 















This new Austin all-purpose, four-wheel-drive vehicle 





is designed for farmers, contractors and all others who 








require tough, go-anywhere transport. It is depend- 








able, economical and has the new sensational ‘Flexitor’ 











rubber suspension which gives a remarkably smooth 








roll-free ride, lasts indefinitely and needs no main 
tenance of any kind. 














The Austin ‘Gipsy’ is full of other new features 
too (just look at the list!). See your Austin Dealer 
now for full details. 
















All Austins are warranted for 
12 months and backed by 
B.M.C. Service —Britain’s best 
service and parts organisation. 
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| The 4-wheel diveGEPSY 


| with sensational new suspension 








BIG NEW FEATURES 


litre petrol or diesel engine « Four-speed 
gearbox with baulk ring synchromesh on top, 
3rd and 2nd gears « Low ratio auxiliary gear- 
box with 4-wheel drive « Hypoid bevel axle 
front and rear « Nylon cup steering 
onnectors « Power take off « All-steel bodv— 


light but exceptionally stror ¢ Overall length 
I 


Max. drawbar pull—7z,000 Ib 





Prices (ex works): with petrol engine £650.0.0, 


Power take-off with pulley drive and hand throttle cot 


ese! engine £755.0.0 


10.0, extra if requires 


mver max AUSTEN 


THE AUSTIN MOTOR COMPANY LIMITED LONGBRIDGE - BIRMINGHAM™ 





cluding a successful 2,000 miles 











HEAVY TRANSPORT 


MARINE DIESELS Think of the 
clutch 


VE eccccse te Me-« 
You can almost hear the Boat Race commentator’s 


voice intoning the repetitive action that wears out 


the crews in some twenty minutes 
The punishing friction 


AIRCRAFT 
And so with clutch plates 
inseparable from repeated engagements of the clutch 

mexorably wears out the normal type of clutch 
plate, with regrettable speed. Result — costly idle 
time for refacing or replacement 
so with SINTERLINK 


clutch 


MINING MACHINERY 
But this is not 
plates. Faced with sintered metal of cellular struc 
ture, they stand up to a tremendous amount of 
friction for very much longer than conventional 
explanation 


SINTERLINK and its remarkable ability to with- 
are the 


clutch plates. The exceptional resistance to wear of 


stand and dissipate heat 


EARTH MOVING 
Any Answers? 
We will gladly answer any questions either by correspondence 


or by personal call 


MAXIMUM MARKS TO 
SINTERLINK FOR 


Senaath Oper atin 


Low Rate of Wear 
Hability Absence of fade 
Migh Thermal Conductivity 


SINTERLINK 


the final tactor 
im power transmission 


BAT 68622 
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PISTONS for all the best engines 


THE BRITISH PISTON RING CO., LTD., COVENTRY, ENGLAND 
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cool efficiency behind 


the hottest styling 


CMF give a design and manufacturing 
service, which has been confidently and 
confidentially used by automobile engineers 
for more than fifty years 








| COVENTRY MOTOR FITTINGS 


ee — 


— 


COVENTRY ENGLAND Tel. 3144-5-6 


Cogent 








22 ton Euclid Rear Dump being loaded by 
large mechanical shovel. 


CARRYING 
THE LOAD... 


comes easily to the Euclid 22 ton Rear Dump Trucks 
specially built for ‘‘off-the-highway’’ heavy duty hauling of 
earth, rock, and ore on grade variation projects. 

To endure this day-in, day-out punishment, heavy con- 
struction and first-class design are vital, together with 
welding that stands up to the continual stresses and strains. 
That is why the makers chose Actarc ‘“‘ VELVARC "’ 
Electrodes, whose superior characteristics are fully 
recognized by so many of the leading firms in the welding 
industry. 


“VELVARC”’ is a general purpose Electrode giving a smooth velvety 

arc, self-removing slag with excellent mechanical properties. A wide 

range of other Actarc Electrodes is available. There are lime-ferritic 

Euclid 22 ton Rear Dump electrodes for welding medium carbon and low-alloyed steel; mild 

steel electrodes for general purpose work; special rods for vertical 

and over-head welding, and for deep penetration; electrodes for fast 

eral baad temas beand horizontal production work; electrodes for boiler plate; non-ferrous 

Ltd., Newhouse, Scotland. electrodes for aluminium, nickel and bronze. Write, telling us of your 
specific requirements to: 


ARG MANUFACTURING COMPANY LIMITED 


ACTARC WORKS, NITSHILL, GLASGOW, S.W.3 Telephone: Barrhead 2293 
London Office and Works. 15 HERCIES ROAD, NORTH HILLINGDON, MIDDLESEX 
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CHIEFTAIR 

















re 
%) waves. 
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As with all other vehicles in their range, 
the new Chieftain and Claymore chassis of 
Albion Motors Ltd. are fitted with Capasco non-fade, 


heavy duty moulded brake linings and clutch facings. 


THE CAPE ASBESTOS COMPANY L1 
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COMMERCIAL MOTOR SHOW 


STAND QS8q First FLOOR 


APASLA 


N-FADE MOULDED BRAKE LININGS & CLUTCH FACINGS 








& 116 - PARK STREET - LONDON - W-1 Telephone: GROsvenor 6022 








TA 1900 
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Who buys tool bits 
for your shop? 


Here are some things 
he should know.... 


No tool bits can be better than the stecl they’re 
made from 


ene 


‘Eclipse’ tool bits are made from H3 cobalt high speed steel, 


melted, heat treated and finished under one control to strict 


1m. 


and rigid standards of quality. That’s why the consistent 


performance of ‘ Eclipse’ tool bits can be guaranteed. 


Cheap tool bits can mean dearer production costs 


dat 


When you buy tool bits you buy cutting capacity and it pays 
to buy the best. ‘Eclipse’ tool bits keep keen cutting longer 


than inferior tools — (reducing time out for regrinds and 





increasing production.) 





Tool bit holders can help with production too 
‘Eclipse’ tool bit holders have been specially developed to get 
the very best from ‘Eclipse’ tool bits. They have a patent 
clamp, adjustable to variation of tool bit size which holdg the 


tool absolutely rigid eliminating any tendency to “chatter.") 








‘Eclipse’ tool bits and tool bit holders are the ideal cutting c 


specify TOOL BITS 





Made by James Neill & Co. (Sheffield) Ltd., and ob nable from all tool distributors. 
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A great stone weighing 1500 tons had to be transported 
in 1770 to a park in St. Petersburg to serve as a base 
for.a statue to the founder of the city. The task was 
entrusted to a Greek engineer, Carburis, who devised 
grooved rails made of copper in which moved copper balls ; 
a similar grooved rail was inverted over the balls to 
form the upper race on which the load was earried. 
Balls which became damaged during the progress were 
reshaped by smiths at a forge set up on the stone itself 
Although the same principle has been used in 
recent years, the days of repairing damaged 
bearings on the site have long since passed 
Today, the high-quality of S&F products, 
backed by expert technical advice in their 
use, ensures that every SCG bearing is exactly 


right for the job for which it is intended 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


THE ONLY BRITISH MANUFACTURER OF ALi FOUR BAS YLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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Road Safety and Design 


Current trends in the United States of America and 
certain countries in Europe indicate that design features 
conducive to road safety are likely to be given increasing 
attention in all countries in the near future. One aspect 
of this subject, namely range of vision, was discussed in 
the July 1958 issue of Automobile Engineer. There are, 
however, a number of mechanical design features that also 
require careful attention. 

One of the most fundamental considerations is that of 
weight distribution. If there is too much weight on the 
front end of the vehicle, the rear wheels are, of course, 
liable to lock when the brakes are applied; also, during 
acceleration, wheelspin may occur, again with the conse- 
quent danger of loss of control. On the other hand, if there 
is too much weight on the rear, the resultant tendency to 
oversteer may make the vehicle difficult to control accurately 
on corners. It is fundamental that the weight distribution 
cannot be left to chance in the. design stage, and adverse 
effects of maldistribution corrected by alterations to the 
suspension and brakes during the development stage. 

A great deal could be done by reducing the time lag in 
the actual application of the brakes. For example, systems 
by means of which the pedal travel is reduced almost to 
zero would reduce this lag considerably. The Maxaret 
anti-skid device, described in the July 1958 issue of 
Automobile Engineer, could be a noteworthy contribution 
to road safety, in that it reduces stopping distances under 
adverse road conditions and, even more important, enables 
the vehicle to be steered satisfactorily under maximum 
braking conditions. 

With regard to lighting, there are several features that 
could be adopted more widely. Accessibility, for main- 
tenance, and ease of alignment of headlamps are important, 
and measures to avoid changes in alignment with variations 
in load require more attention. Too many vehicles on the 
road have defective rear lamps. This condition could be 
mitigated by the employment of long-lasting bulbs. Lamp 
switch arrangements could in many cases be much more 
conveniently placed: there is a great deal to be said for 
having the headlamp switch on a pedestal on the steering 
column, so that it is close to the r tips of the driver, 
and therefore can readily be used for signalling. 

Since fatigue of the driver tends to cause accidents, 
seating comfort is an important consideration; it is also 
valuable from the point of view of sales appeal. So far, there 
is no indication that seat belts will be widely in demand 
in the near future, but if they are fitted, they should be 
adequately anchored to the floor, so as to hold both the 
driver and the seat. Even if drivers do not use the belts 
on short journeys, they might be persuaded to do so on 
long ones; this would probably be a useful advance in view 
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of the fact that fatigue on prolonged driving at high speeds 
may impair judgment. 

There has been a noticeable increase recently in the 
tendency for manufacturers, particularly on the Continent 
and in the United States, to fit crash pads on dash facias 
and waist rails. This is a useful feature, provided the 
padding used is effective. If, for example, soft sponge 
rubber is employed, there is a tendency for the part of the 
body that hits it to crash straight through the rubber and 
strike the hard backing with practically undiminished 
force. The firmer materials, such as cork or even perhaps 
the harder mixes of rubber, are more suitable for this 
purpose. In the design of a crash pad, an important 
consideration is which part of the body will hit it: obviously, 
a softer padding is needed for protecting the face than for 
most other parts of the body. The Road Research Labora- 
tory, at Slough, is studying this among many other design 
problems concerning safety. 

A wide variety of safety steering wheels has been intro- 
duced recently. The dished type is favoured in America 
but, like the others, it can only be satisfactory provided the 
spokes and rim are flexible enough to soften the blow if 
they are struck by the chest of the driver. On all types 
the hub should be of large area with smooth contours. 

The controversy concerning the relative merits of 
laminated and toughened glass has not yet been settled. 
With laminated glass, the danger is that if the occupants’ 
heads strike it, the glass may crack, but will offer consider- 
able resistance to deformation, and severe cuts and 
lacerations may be sustained. On the other hand, if 
toughened ‘glass is fractured, the fragments into which it 
breaks have rounded edges, which cause no more than 
minor scratches; moreover, if this type of glass is struck 
violently by any part of the occupants’ bodies, it breaks 
up completely and offers very little resistance. The main 
disadvantage of toughened glass is, of course, that visibility 
is seriously reduced when it is shattered but remains in the 
frame. This disadvantage can be largely overcome if the 
glass is manufactured in such a way that when it is fractured 
the particle size is no smaller than 10 per inch, but this is 
difficult to obtain in practice. 

Two specially treated forms of glass have been developed 
to obviate this disadvantage. One is the Visurit glass, in 
which a small circular panel in front of the driver remains 
undamaged if the remainder shatters. The other type is 
the Bisecurit glass, which is toughened in such a way that 
if it is hit by a stone, the damage is confined to only one 
half, either to the left or the right of the vertical centre-line 
of the glass. The disadvantage of both these types, so far 
as crash injuries are concerned, is that the portion that 
remains clear has jagged edges and is relatively heavy. 
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The Austin Gipsy 


Part I: Cross-Country 4 by 4 Vehicle that has Independent Suspension, With Rubber Springs, 


at the Front and Rear 


N OWADAYS the amount of data and experience available 
to the designer is such that the actual performance of the 
end-product normally approximates very closely to that 
estimated at the drawing-board stage. Consequently, a 
vehicle that not only exceeds the wildest hopes of the 
designers, but also proves their misgivings on certain 
features of design to be unfounded, is sufficiently unusual to 
deserve close study. Such a vehicle is the Austin Gipsy. 
That it has developed in this way is certainly not an adverse 
reflection on the designers, because the field of off-the-road 
operation is a highly specialized one that so far is as sparsely 
charted as the territory over which the vehicles are intended 
to operate. 

Apart from the basic features — four-wheel drive and 
independent suspension all round — there is little in com- 
mon between the Gipsy and its predecessor, the Champ, 
which was described in the September and October 1955 
issues Of Automobile Engineer. Originating in a Ministry 
of Supply specification, the Champ was produced to a 
requirement rather than to a price. Consequently, although 
its performance on military duties was admirable, it did not 
find ready acceptance in civilian markets. Besides being 
relatively costly to manufacture, the Champ was not easy to 
service. Routine maintenance included attention to a large 
number of lubrication points, and elaborate sealing of all 
moving parts was necessary in view of the conditions in which 
the vehicle was expected to work. 

In the course of development work in conjunction with the 
Fighting Vehicle Research and Development Establishment 
at Chobham, Austin technical representatives had ample 
opportunity to observe the cross-country performance of 
trailers equipped with Spencer Moulton Flexitor rubber-in- 
shear, trailing arm type suspension units. Consequently, 
when their thoughts turned to the production of a successor 
to the Champ, it was natural that they should give serious 
consideration to the use of such suspension units on a 
powered vehicle. 

Obvious advantages of the Flexitor suspension system 
were extreme simplicity of construction, complete absence of 
the need for maintenance attention, and relative indestruct- 
ibility. Set against these was the lack of experience of the 
behaviour of this type of suspension in connection with the 
functions of driving, braking and steering. On paper the 
attractions of the single trailing arm, located entirely by a 
non-rigid medium and bearing the stresses of brake torque 
reaction, were to say the least of it, questionable. It was 
evident that both courage and foresight would be needed to 
face these difficulties. 

Although the possibilities of rear steering effects of the 
trailing arm suspension had to be faced, it was the front end 
that gave rise to the most serious misgivings. In theory, brake 
torque reaction was the major problem. It was expected that 
this, coupled with the inevitable forward weight transference 
due to deceleration, would cause uncontrollable diving. To 
overcome this, it was proposed that advantage should be 
taken of the presence of the front wheel driving shafts to 
mount the brakes inboard. Since one of the primary aims of 
the design was that the greatest possible number of com- 
ponents and assemblies should be common to both the front 
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and rear assemblies, this would have involved also the use of 
inboard rear brakes. At this point a legal snag was encoun- 
tered, inasmuch as the Construction and Use regulations 
expressly prohibited inboard braking for all four wheels. 
Furthermore, the same regulations in effect prohibited 
inboard brakes for the front wheels of a goods vehicle 
weighing more than one ton unladen. Although the regu- 
lations were subsequently relaxed to allow inboard brakes on 
two wheels of goods vehicles weighing up to 30 cwt unladen, 
the provision regarding front brakes of vehicles remained 
entirely unaltered. 

A further attraction that all-round inboard brakes would 
have offered, apart from a reduction in unsprung weight, was 
the facility they would have provided for the fitting, as an 
alternative to the standard tyre equipment, of very large 
section, flotation tyres on small diameter rims, without 


DIMENSIONS AND WEIGHTS 
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Wheelbase 
Track: front 
rear 
Overall length 
Overall width 
Loading height 
Height to top of steering wheel 
Interior: width over wheel arches 
width between arches 
height of wheel arches 
length of floor 
height of body sides 
body capacity 
Maximum gross vehicle weight 
Dry weight: petrol 
diesel 


Vil bh UIe bb 


— > 


234 ft* 
40 cwt 
24 cwt 
254 cwt 











consequent limitation of the brake drum diameter. In the 
face of the legal obstacle, however, all these considerations 
had to be abandoned, and the vehicle was put into production 
with normal four-wheel braking. It was, therefore, with some 
surprise and considerable relief that the Austin engineers 
found that in practice none of the unpleasant braking effects 
that they had feared actually manifested themselves during 
the extensive development testing that has been carried out. 

As is to be expected on a short wheelbase vehicle in which 
the rubber suspension medium inevitably allows a small, 
but nevertheless measurable, amount of give, and in which 
the castor angle varies widely from positive to negative under 
spring deflection, the steering characteristics are not com- 
parable with those of a sports car. For a cross-country 
vehicle, however, this is of negligible significance compared 
with the fact that, even on the roughest going, there is no 
kick-back at the steering wheel. This is a valuable factor in 
reducing driver-fatigue. 

Apart from the suspension, which is the most unconven- 
tional feature of the design, the chassis is remarkable for its 
rugged simplicity and for the attention which has been paid 
to the reduction of maintenance operations. Wherever 
possible, standard components are used, and the front and 
rear final drive units are identical. Unified threads are used 
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CHARACTERISTICS OF THE RUBBER SUSPENSION UNITS 





Loading per unit, laden (approx.) 
Periodicity (approx.) 

Axial stiffness 

Radial stiffness 

Resistance to tilting 

Tilt (normal loading) 

Centre-to-centre length of trailing arms 
Wheel movement at 5 cwt load, each: bump 
rebound 





Rear 


940 Ib 
125 c/min 
22,000 Ib/in 
156,000 Ib/in 
56,000 Ib/deg 
t deg 
13 in 
4-0 in 
2-9 in 


Front 


730 Ib 
115 c/min 
18,000 Ib/in 
140,000 Ib/in 
40,000 Ib/deg 
$ deg 
13 in 
3-0 in 
2-9 in 








throughout the chassis, body and transmission, but the 
petrol engine, being of an older design, has not yet been 
altered, and still has B.S.F. threads. 


Suspension 

The employment of rubber in torsional shear, to serve both 
as the suspension medium and the wheel location, limits the 
choice of layouts: the trailing arm is clearly the most 
practicable type. This is the layout on which the original 
development work on trailers was done. The front and rear 
suspension units are similar in principle, differing only in 
detail. 

A 2} in diameter tube, to which a rubber sleeve is bonded, 
forms the main torsion member of the suspension unit. This 
assembly is housed in a shell, which in effect is a tube made 
in two halves. The lower half of the shell is in the form of a 


deep trough, to which the rubber is also bonded; its upper 
half, with its edges turned upwards, is placed over the 
rubber and pressed downwards until the upturned edges 
mate with the edges of the lower trough. These edges are 
then spot-welded together, so that the rubber is preloaded. 
As can be seen from the figures in the Table, the resultant 
precompressed rubber bush assembly allows so little relative 


radial and axial deflection between inner and outer members 
that for all practical purposes this movement can be dis- 
regarded. The effective length of the front bushes is about 
14} in, and of the rear about 16 in. In its finally assembled 
form the rubber sleeve is about § in thick. One end of the 
central tube projects, and to it is welded a flange in which are 
tapped holes for the attachment of the trailing arm. A small 
spigot on the flange locates the arm. 

Two shallow oblong, dished pressings of 4 in thick 
En2 steel, are welded together round their edges, to form 
the suspension arms. The complete assembly is about 7 in 
deep and has an average thickness of about 14 in at the ends, 


Although the self-damping properties 
of the rubber springs relieves the 
shock absorbers of some of their 
work, large telescopic units are used 
at the rear to ensure satisfactory 
riding performance on rough terrain 


Automobile Engineer, September 1958 


increasing slightly towards the middle of the arm to increase 
the torsional stiffness. The effective length of each arm is 
13 in between centres. To prevent compression and collapse 
of the hollow pressing by the attachment bolts, distance- 
pieces are inserted. These are tack-welded to one pressing, 
and then, after assembly, tack-welded to the other through 
the centre opening. At present the arms are machined flat on 
their attachment faces. To avoid reduction in the thickness 
of the metal at this point a modification is being adopted 
whereby the distance-pieces project through the casing on 
the attachment side, and can be faced off just clear of the 
casing. 

Additional holes in the forward ends of both front and 
rear arms, and additional tappings in the attachment flanges, 
provide an alternative setting for the arms whereby the 
ground clearance can be increased by 1 in. This provision is 
intended purely to cater for special operating conditions; it is 
not an adjustment to compensate for initial settling of the 
rubber, which in practice does not occur. The front suspen- 
sion arms are cranked about 24 in, in plan, to allow adequate 
steering lock, while at the same time keeping down the mass 
and overhang of the swivel housings. Rectangular holes 
pierced in the centres of the arms allow clearance for the 
track rod. The edges of the holes are sealed by closing plates 
which contribute to the torsional stiffness although, being 
round the neutral axis, these openings do not affect this 
feature very much. 

Since rubber in torsional shear has an almost linear rate, an 
appreciable measure of progressive springing is provided by 
the bump stops, which are also a Spencer Moulton product. 
These stops are in the form of thick rubber rings bearing on 
plates welded to the upper edges, midway between the 
centres, of the arms. The first stage of compression closes the 
hole in the ring, after which further compression is resisted 
by resilient solid rubber as with a conventional bump stop. 
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The illustrations above show details of the rear suspension 
system. Two torsion springs are employed, one on each 
side, with a space between them to accommodate the 
propeller shaft and universal joint in the bump condition 























On the front suspension, the two spring units are in a 
common shell, which forms an additional cross member 
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The lower half of the section of each side member of the frame is of uniform depth throughout its length, so that it can be produced by rolling 


The self-damping properties of the rubber suspension 
relieve the shock absorbers of some of their work. Neverthe- 
less, on rough country considerable heat is generated in the 
shock absorbers, and for this reason the lever type has 
been chosen for the front, because much of the heat can be 
dissipated through contact with the chassis frame. At the 
rear, telescopic dampers, with an internal diameter of 2 in, 
are fitted. Their length open is 17-37 in, and closed 11-32 in. 
To promote stability on corners they are transversely inclined 
at 45 deg. The shock absorber settings provide for most of 
the resistance to take place on the rebound stroke, very little 
bump damping being required. 

Rebound stops are not considered necessary, but it is 
important to avoid stressing the suspension, beyond the free 
position, in the event of the wheels leaving the ground either 
when the vehicle is running or when it is jacked up. Small 
stops are therefore provided on the front suspension arms to 


relieve the shock absorbers of this duty. At the rear, how- 
ever, the telescopic dampers limit the free movement without 
damage. 

The fact that the suspension is of the independent type, 
and therefore has a low unsprung mass, undoubtedly is an 
important factor so far as the successful use of the dampers 
as rebound stops is concerned. This low unsprung weight 
is also useful in respect of ride comfort over rough terrain. 

Substantial channel section yokes, welded to the shell 
of each suspension spring unit, are bolted to brackets on the 
chassis frame. At the front the two spring units share a 
common shell, which forms an additional cross-member. 
This yoke and shell assembly is bolted below the main side 
members, and it contributes little to the torsional stiffness of 
the frame. At the centre, two plate brackets, welded to the 
front cross-member and bolted to the top of the shell, assist 
in taking the torsional loads of the suspension. The rear 


The front suspension, showing how the trailing arm on each side is pierced to clear the track rod and cranked to allow adequate steering lock 
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suspension units are separate, leaving clearance at the centre 
for the propeller shaft. They are mounted directly below a 
main cross-member of the chassis frame of the vehicle. 


Chassis frame 

Since the body does not make any contribution to the 
structural strength of the vehicle, the chassis frame has to 
combine maximum stiffness in torsion and bending with 
reasonable lightness. An important additional requirement 
in view of the continuous hammering to which this type of 
vehicle can be expected to be subjected is the avoidance of 
local stress concentrations. A frame having box section 
side-members is obviously essential. In the initial design 
the halves of each side-member were welded along the top 
and bottom of the section, but it was found that, because the 
joins were along the lines of maximum stress, the slightest 
unevenness in the welding gave rise to cracks. Furthermore, 
such a design, with double-cranked side-members, involved 
relatively expensive pressings. 

After considerable thought, a form of frame was evolved in 
which all the welding was near the neutral axis and the 
pressings were relatively easy to produce. The resultant 
frame has proved entirely satisfactory in service. Each side- 
member is composed of upper and lower U-section, 
14 S.W.G., En2B steel pressings, the lower half being of 
uniform depth, 2% in, throughout its length, so that it can be 
produced by rolling; the crank radii of the lower sections, 
as viewed in side elevation, are subsequently formed by a 
simple pressing operation. As viewed in plan, both side 
members are straight. The upper section on each side- 
member varies in depth, from 4 in at the centre to 2 in at each 
end, and is produced entirely by pressing. The width of the 


lower section is 3 in, and the upper section, which is 2%{ in 


“3% 


STEERING AND BRAKES 





normal load 

full bump 

free 

Camber 

King pin inclination 

Centre-point offset at ground, 
with 5-00 16 rim 

Wheel offset, with 5-00 

lurning circle 

Steering box ratio 

Drum diameter 

Drum width 

Brake lining area 


Castor 


16 rim 


10 in 
1} in 
133 in* 











wide, fits inside it with a } in overlap. The joints are made by 
continuous arc welding, and the ends are closed by plates, so 
that each member is completely sealed to prevent internal 
corrosion. 

In section, the upper and lower components of the side- 
members are not a true U-shape, in that there is a flat on the 
1,\5 in radius base of the U. Thus in the region of maximum 
stress, that is, along the upper and lower edges, the metal is 
not worked, or preformed, and presents a uniform section 
throughout the length. The ends of all cross-members and 
brackets are extended to form lips that can be welded to the 
flat portion of the side-members. 

There are, in all, six box section cross-members, each with 
clearly defined duties. The front member is of similar depth 
and section to the side-members, but in plan is broader and 
flared out towards the ends, for additional stiffness. It carries 
the brackets for the front final drive assembly and suspension 
unit, and the tubes that house the steering relay. The second 
cross-member, is at the point where the upswept front part 


An unusual feature of the steering layout of the Gipsy is thot it incorporates a two-piece drag link used in conjunction with a one-piece track rod 


a 
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merges into the straight, deep centre portion of the side- 
members. It is carried below the side-members and bowed 
downwards to sweep under the transmission, and also is 
extended at the ends, to form outriggers for body mounting. 
Being unstressed torsionally, it is made from two top-hat 
section pressings welded together by their flanges, which are 
along the top and bottom of the completed section. Its 
attachment to the side-members is by two deep gusset plates, 
which are carried round and welded to the flat top surface of 
the side-members. 

The third cross-member does not carry any components, 
but serves to strengthen the frame in the centre of the flat 
portion, where the fuel tank is carried on outrigger brackets 
outside the left-hand side-member. It is of rectangular 
section, welded along its top and bottom seams, and its ends 
are welded to the full depth of the inner faces of the side- 
members; lips at the top and bottom are welded to the flat 
upper and lower surfaces. 

At the start of the rear upsweep of the frame is the fourth 
cross-member. This member carries the loads from the rear 
suspension, and shares with the fifth the loads from the rear 
final drive assembly. Beyond this point the frame is relieved 
of suspension stresses, carrying only the rear part of the body 
and dealing with towing stresses and the rear power take-off. 
The section of the fourth cross-member is rectangular, but 
its welded seams are at the sides. Its attachment to the side- 
members is similar to that of the third cross-member. 

The fifth cross-member, which is just behind the axis of the 
rear axle, carries the main load of the final drive, and the rear 

hock-absorber mountings. At the extreme rear, the sixth 
cross-member carries the power take-off unit, if this is fitted. 
Both members are of similar construction, seam-welded at 
top and bottom, and pierced towards the right-hand side for 
the power take-off shaft. The rear cross-member is rein- 
forced, to take towing loads, by a horizontal flat plate located 
he section, midway between the top and bottom, and 


body of the Austin Gipsy has a hinged tailboard and a flat floor, with 


extending from the power take-off opening to the left-hand 
end of the member. The plate is tabbed to fit into slots 
pierced in the front and rear pressings of the cross-member, 
and welded after assembly of the pressings. Unlike the side- 
members, the cross-members do not have overlap joints. 
Instead the edges are turned out slightly to form shallow 
grooves for internal welding. 

All brackets for the front and rear bump stops, front and 
rear body mountings, fuel tank and engine mountings, are 
well gusseted. The mountings for the front shock absorbers 
are reinforced by plates welded to both sides of the lower 
half of each side-member. The plates are extended upwards, 
swept inwards and shaped to receive the steering box 
trunnion, whichever side it is fitted. Tapping blocks are 
welded between the plates. 

A feature of the chassis design is the liberal use made of 
tapped holes in components, or tapping blocks welded to 
sheet metal parts. This eliminates a large number of loose 
nuts, and probably saves considerable time on assembly and 
wastage in respect of bought-out parts. Another feature of 
the general layout is the high degree of protection to vulner- 
able parts afforded by substantial chassis members. The 
engine sump, particularly, is well out of harm’s way, being 
more than 12 in from the ground at its lowest point and 
protected in front by the mass of the forward final drive 
assembly. Just behind the sump, the second cross-member 
extends to within 9 in of the ground and ensures that the 
vehicle cannot ride on the sump. A separate sheet metal 
guard is fitted under the fuel tank, which is also protected to 
some extent by the body skirt. 


Steering 

Unusual inasmuch as it consists of a two-piece drag link 
and a one-piece track rod, the steering linkage is as interesting 
as the unconventional suspension and chassis layout. The 
steering column is reasonably short, so the steering box is 


the boxed wheel arch extending the full length of the rear compartment 
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mounted some 10 in behind the axis of the front axle. An 
inverted drop arm is connected to a relay lever by a longi- 
tudinally arranged rod approximately 14f in long, as 
measured between ball joint centres. This relay lever is 
carried at the upper end of an almost vertical shaft, and a 
second lever, at the lower end, is in turn connected by a 
diagonal rod to the steering arm on the swivel housing, the 
steering arm being at about 45 deg to the axle centre-line. 
The length of the diagonal rod, the ball centres of which are 
fixed at 15} in, is equal to the distance from the ball joint on 
the steering arm to the centre-line of the suspension pivot. 
On the relay lever, the ball joint works in a plane slightly 
above this centre-line, and the diagonal arrangement reduces 
the error due to spring deflection on either lock. 

The longitudinal rod is right- and left-hand threaded for 
adjustment, but the diagonal rod is integral with its ball 
sockets. The one-piece track rod is tubular, being threaded 
internally to receive the right- and left-hand threaded 
shanks of the ball joints. It is carried in front of the axle, and 
the true Ackermann geometry is maintained by splaying the 
levers outwards. The rod passes through the suspension 
arms and is kinked } in at the centre to clear the final 
drive housing on full lock. In service this kink is perfectly 
satisfactory, but it is regarded as an unfortunate expedient 
because owners of the vehicles have been known to straighten 
the rod, thinking it had been bent accidentally, with disastrous 
results to the wheel tracking. A further disadvantage is that 
nothing less than a full turn can be given to the rod for 
track adjustment. A modification is being carried out to 
allow a straight rod to be used although, since the steering 
arms have been brought out to the limit of clearance for the 
smallest and widest rims fitted, a slight departure from the 
true Ackermann will be involved. In practice this would 


probably.be a small price to pay for a straight rod. 


In the layout of the steering, the factor limiting the lock 
angles is the angular movement allowed by the driving shaft 
outer universal joints. Since Ackermann geometry calls for 
a wider angle of turn of each wheel outwards than inwards, 
it has been possible to gain an extra 4 deg of lock angle by 
offsetting the front final drive unit, with its axis j{ in 
forward of the axle centreline. 

The steering gear itself is of the simplest cam and lever 
type, with a ratio of 14-5: 1, which gives a movement from 
lock to lock with slightly more than three turns of the 
steering wheel. All six ball joints are nylon bushed, requiring 
no lubrication during their life. Hanging ball joints — 
anathema to the public service vehicle designer — are 
avoided on the track rod, although they are used on the 
diagonal drag link. The relay levers are clamped on the 
serrated shaft, the side loading of which is spread over an 
effective length of 5 in of the bushes, which are of the Oilite 
or Compo type. A large oil reservoir in the housing reduces 
to a minimum the frequency of lubrication attention 
required. 

A small but interesting example of the thought that has 
been given to reduction of cost and weight in details is the 
bridge-piece that clamps the steering gear trunnion on to its 
cradle. This is formed from }in plate, with its ends 
wrapped round to form the bolt eyes, and welded together, 
where they abut, at the centre of the arch on one side; thus 
a difficult forging and the attendant machining operations 
are obviated. 


Brakes 

Girling hydraulic brakes of an entirely standard pattern are 
employed. The 10 in diameter drums, with 1} in wide shoes, 
give a total braking area of 133 in*. The alloy cast iron 
drums are all interchangeable. They are spigoted on the hub 
driving flanges and retained by the wheel studs in the usual 
way, although the usual small countersunk locating screws 
have been dispensed with. The linings are of Ferodo MS1 
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material, and they are bonded to the shoes of the brakes. 

At the front, the brakes are of the two leading shoe pattern, 
while at the rear, leading and trailing shoes are used, the 
mechanical handbrake operation being effected by levers 
actuated by cables in conduits. The cables pull transversely, 
the conduit ends being located in brackets on the trailing 
arms, from which they sweep round and are joined together 
at a relay lever assembly on the fourth cross-member. 
The cable ends are connected to short relay levers; a long 
lever between them, on the same shaft, is connected by a 
short rod to the handbrake lever, mounted on the third 
cross-member. A measure of compensation is provided by 
the connectior between the relay levers. 

Pendant pedals operate the master cylinders for the brakes 
and clutch, which are mounted forward of the dash, where 
they are easily accessible for inspection and topping-up. In 
the pipe-lines the length of flexible hoses has been reduced 
to a minimum. At the front the hose is carried between 
brackets on the chassis frame and the swivel housing, a short 
rigid pipe completing the run to the brake backplate union. 
At the rear a short hose on each side connects the pipe on the 
chassis with a rigid pipe running down the trailing arm, the 
hose being mounted as near to the suspension pivot point as 
possible. 


Body 

Of the pick-up type, with hinged tailboard and flat floor, 
the body has a load capacity of 234 ft®. Boxed wheel arch 
covers extend the full length of the rear compartment, 
affording seating for three on each side ; the spaces between 
the covers and the wheel arches form lockers for tools and 
small gear. The front seat is in one piece and extends for the 
full width of the body, the squab being shaped to provide 
three-abreast seating. A folding windscreen and a canvas tilt 
with tubular frame are part of the equipment. 

Sheet steel, En2A, is used throughout for the body 
construction. All the outer panels are 20 S.W.G. The only 
shaped parts are the side panels and front wings, which are 
shallow pressings with a raised motif added more for stiffness 
than styling. When the panels have been assembled, the 
whole structure is treated by the Rotodip process, to give 
complete protection against corrosion. 

The main components of the body, including the door sills, 
scuttle, front wing valances and top panels, sweeping down to 
the front bumper, form a single structure, spot-welded and 
fitted with stiffeners, mostly of top-hat section. A bulkhead, 
behind the seat squab, braces the rear of the body, and the 
scuttle structure is stiffened by a shallow shelf running below 
the screen rail, at the centre of which the instrument panel is 
mounted. The inevitable weakness of the door openings is 
mitigated by the doors themselves, on which locks of the 
transverse peg type are used. These enable the doors to 
function to some extent as part of the structure, besides being 
extremely cheap and simple. The front wing side panels are 
bolted to the top panels and scuttle, and are thus easily 
renewed in case of damage. The radiator is carried between 
the valances, which are braced by two crossed struts between 
the radiator and the bolted-on grille panel, which carries the 
headlamps. 

A radiator grille of the simplest possible form is employed. 
It is an almost flat pressing, and the holes pierced in it are 
backed by a mesh to prevent large objects from entering and 
blocking or damaging the radiator. Since all the other panels 
also are of simple form, they can be easily replaced in the event 
of accidental damage, and their cost is relatively low. A bench 
type front seat is employed, and the spare wheel is mounted 
on the bulkhead immediately behind it. At the rear, the 
flashing indicators and rear lamps are recessed in the skirt panel 
to protect them against damage in the event of the vehicle’s 
being backed against a wall or any other obstacle. In short, 
every consideration has been given to practical requirements. 
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PROGRESSIVE COLD FORMING 


Swiss Machines for Bolt-heading and Nut-forming 


Autnoucu mainly concentrated in the plants of 
specialist concerns, the manufacture of bolts and nuts is 
highly competitive. In the U.S.A. the scale of production, 
has permitted the development of units which head, reduce, 
and thread-roll bolts, and their continuous operation on one 
size of work for relatively long periods. Only in relatively 
rare instances in Europe will the volume of business in 
individual sizes be sufficient to justify the installation of such 
combination machines. More modest batch production 
tends to foster the use of single purpose, easily set-up 
machines, although this involves the transfer of the work 
from one machine to another, and possibly the re-feeding 
of blanks to bolt-trimming presses and thread-rolling 
machines. If work is collected and grouped in attempts to 
ensure favourable machine utilization, some components 
may be held between operations and suffer ageing. Particu- 
larly in the case of parts of high-tensile or alloy steels, this 
may necessitate an annealing operation if a high rate of tool 
wear is to be avoided. 

Specifically to meet the lower scale of European production, 
the Swiss firm F. B. Hatebur, of Basle, designed the 
progressive cold-heading machine shown in Fig. 1. This has 


one shearing and four subsequent heading stations, and is of 


the universal type on which, additional to standard or special 
bolts, other components such as multi-diameter and 
shouldered shafts and spindles can be mass-produced from 
coiled stock. It is the intermediate size of the three models 
manufactured, which together can handle stock from # in 
to lin diameter and produce bolt blanks up to 28 mm 
across the flats. 

Model BKA-3, illustrated, weighs approximately 29 tons 
and is driven by a 35 h.p. motor. The maximum diameter 
of stock that can be worked is } in and the maximum cut-off 
length is 6in. The combined heading tonnage is 180. It is 
capable of high-speed operation and the output ranges from 
25,000 to 35,000 pieces per shift of 8 hours. Fig. 2 is a 


section of a bolt blank produced on the machine, etched to 
show the grain structure of the material. 

Fig. 3 shows the sequence of operations on this machine 
in the production of a special bolt, using double extrusion 


Fig. 2. Etched section of cold-headed bolt blank 
showing grain structure 


and head trimming. When cold heading from stock of a 
diameter identical with that of the shank, there is no cold 
working on the shank portion. This results in a considerable 
difference in tensile strength and elongation as between the 
head and the shank, and necessitates a final stress-relief 
annealing operation. In the case of the method shown, 
however, it will be appreciated that starting from stock of 
a larger diameter and reducing the whole length of the shank, 
the tensile strength of the shank is increased. There is thus 
less tension between this portion and the head and conse- 
quently no heat-treating operation is necessary. The bolts 
coming from the machine require only thread rolling and 


Fig. 1. Hatebur automatic, 
progressive, cold-heading 
machine, Type BKA-3 


Automobile Engineer, September 1958 





packing before dispatch. The method also has the advantage 
that various shank lengths can be produced by the same 
tooling, this being possible due to the fact that the shank 
reduction for thread rolling is effected as a single operation 
by the third blow. 

The advantage of the trimming operation being carried 
out on the same machine immediately following heading is 
an important one. There is no chance of age-hardening of 
the heads occurring, as was formerly the case when pieces 
had to be stacked between the header and a separate trimming 
machine. Furthermore, as the two processes are effected in 
the same machine, the production keeps in step. While 
there are some very fast double-blow machines in existence, 
it is frequently the case in bolt plants that the pace of produc- 
tion is set by the independent trimming machines, which 
cannot maintain step with the production of the latest type 
of headers. 

The process is claimed to be especially suitable for the 
manufacture of high-tensile bolts. By reason of the special 
tensile strength required for this type, however, a heat- 
treating operation would be necessary. 

The tooling layout is shown in Fig. 4. Cam-controlled 
transfer fingers, with individual timing of opening and 
closing movements to meet the specific requirements at 
each heading station, shift the blank positively through the 
sequence of operations. Each station has its own ejector lever 
actuated and controlled by an individual cam. The last 
station is not necessarily reserved for trimming and can be 
utilized for a forming operation. One bolt blank, ready for 
thread rolling, is delivered at each revolution of the machine 
crankshaft. 

Cold forming machines for the mass production of nuts 
from hexagon bar are also manufactured by F. B. Hatebur. 
Two machines, a preforming press and a finishing press, 


Fig. 4. Tooling layout on the BKA-3 Hatebur machine 
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Fig. 3. Sequence of operations in forming a special bolt 


are used to produce a nut finished to size and ready for 
tapping. The first machine has two stations. At the first 
of these, the appropriate volume of material is cut from the 
stock bar and at the second this blank is squared and formed 
with a chamfer on one side. Transferred to the second 
machine, which also has two stations, the blank is automatic- 
ally fed to the first station where it is shaped to form with a 
second chamfer and the hole is partially preformed, from 
both sides, leaving at mid-position a dividing wall of surplus 
material. Finally, at the second station this wall is punched 
out as a waste slug and the nut is ejected. Some economy in 
raw material is secured as the discarded waste amounts to 
from 7 per cent to 12 per cent only 

Between the two machines the blanks are generally 
annealed, and always in the case of high-tensile or special 
alloy nuts. At this stage, also, the blanks may be barrelled 
or phosphated. 


MACHINE TOOL REBUILDING 


Y 77 HERE it is planned to operate existing machine tools in 


conjunction with new tools in a reorganized or re- 
equipped shop layout, it is essential that all equipment to be 
retained is in sound condition. If the accuracy of any tool 
is impaired or its reliability in question, it may constitute a 
weak link in the chain of productive operations and lower 
the overall efficiency of the line. 

J. Brockhouse and Co., Ltd., Elms Works, Penn Road, 
Wolverhampton, undertake the complete rebuilding of 
machine tools of all types, with an unconditional guarantee 
to meet the manufacturer’s original specification. Machines 
are completely stripped, cleaned, inspected, and reports are 
prepared, copies of which are forwarded to the owner. 
Generous replacement of worn parts is carried out. 

Hydraulic equipment is examined, tested and where 
necessary, components and piping are replaced. Electric 
equipment is tested, rewired or replaced as required. All 
connections between electrical units are rewired with P.V.C. 
cable. Machines are tested under power through their 
designed range and then submitted to final inspection. All 
machine alignments are restored to the manufacturer’s limits. 
Before dispatch the machines are filled and painted to the 
owner’s standard colour. 

In many instances it is possible to bring a machine of 
old design up to the standards essential for modern production, 
and general-purpose machines can be converted to specials. 
The firm also undertakes the building of special machines 
and production equipment to meet specific requirements. 
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OCTANE NUMBERS 


Laboratory and Road Rating Methods and Their Practical Significance 


K. Arter, B.Sc. (ENG), M.1.Mech.E.* 


Ix the early 1920’s, Ricardo established in his pioneer work 
that the detonating tendency of the fuel is the outstanding 
factor determining its value for use in an engine. He 
expressed the anti-knock quality of fuels in terms of the 
highest useful compression ratio, generally abbreviated to 
HCR, using his E.35 variable-compression engine. A disad- 
vantage of this method of expressing the anti-knock quality is 
that the results are not directly applicable with other, perhaps 
less efficient, designs of combustion chamber. 

Meanwhile, Midgley and Boyd in the United States of 
America discovered the remarkable properties of tetra-ethyl 
lead, with regard to the suppression of detonation, and were 
developing their bouncing pin apparatus for measuring 
detonation intensity. In 1929, the American Co-operative 
Fuel Research, or C.F.R., Committee standardized an 
improved form of the bouncing pin for the variable- 
compression C.F.R. knock testing engine, which became an 
international standard. After being used more or less in its 
original form for over twenty years, the bouncing pin has now 
been superseded by electronic instrumentation of greater 
sensitivity and reliability. 

To provide a common basis for co-operative work between 
laboratories, the C.F.R. Committee adopted two standard 
hydrocarbon reference fuels, iso-octane, which is 2:2:4 
trimethyl-pentane, and normal heptane. Octane number, or 
O.N., of a motor fuel was defined as the percentage by 
volume of iso-octane in a mixture of iso-octane and normal 
heptane that matches the knock characteristics of the fuel 
being tested. The standard laboratory test is made in the 
A.S.T.M.-C.F.R., single-cylinder, variable-compression 
engine under closely controlled conditions of speed, temper- 
ature, mixture strength and spark timing. To determine the 
knock rating, the compression ratio is adjusted to maintain a 
constant knock intensity, as indicated by the knock meter. 

At the time they were chosen, it was thought that these 
two standard hydrocarbons embraced the entire range of 
anti-knock quality that would be encountered in refining 
practice. However, during the last twenty years, new pro- 
cesses have been developed for the large-scale manufacture of 
fuels that far surpass iso-octane in anti-knock quality. These 
remarkable developments introduced new problems of 
defining and measuring the anti-knock value of fuels. Since 
the octane number scale is not based on any sort of fund- 
amental physical measurement, it can only be extrapolated 
beyond the 100 O.N. point on some arbitrary basis, for 
example, by adding tetra-ethyl lead to the iso-octane. For 
the same reason, octane numbers determined in a production 
car engine are not necessarily equal to values found in the 
laboratory engine. It has, therefore, proved necessary to 
standardize several different methods of test. All these tests 
involve the use of the C.F.R. engine, but with differences in 
speed, temperature and charge density. 


Laboratory engine test methods 

There are two standard knock-rating tests for motor fuels. 
They are designated the Research, or A.S.T.M. D908-55 
method, and the Motor, or D357-53 method. There is also a 
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method of a similar kind for testing aviation fuels under 
supercharged conditions of operation. The standard con- 
ditions of operation for the Research and Motor methods are 
summarized in Table I. All knock ratings, regardless of 
octane number, are made at about the same intensity or 
degree of knock, and there is a carefully specified procedure 
for obtaining the standard knock intensity, or K.I. With 
each fuel, the fuel : air ratio is adjusted by hand to give the 
maximum K.I. 

By definition, the performance of a motor fuel of 100 O.N., 
when tested by the Research method, is equal to that of iso- 
octane. However, its O.N. indicated by the Motor method of 
test will usually be lower, because of the influence of the 
higher temperature and speed used in this test. The 
difference can vary from two to three numbers, with some 
types of fuel, up to ten or twelve with others. Fuels that 
show a large difference between the two ratings are often 
described as temperature sensitive, their degree of sensitivity 
being defined as follows: 

Sensitivity = Research O.N. — Motor O.N. 


Extension of the scale 

The need for extending the octane number scale was first 
felt some twenty years ago, when the petroleum industry 
began to develop aviation fuels of higher than 100 octane 
number. Much thought was given to this matter between 
1940 and 1943, and agreement was eventually reached on a 
new scale, expressed in terms of performance number, or 
P.N. At the time, this new scale was justified on practical 
grounds because it was based on data relating to full-scale 
aircraft engines operated close to the detonation point, that is, 
in the rich-mixture take-off condition. In developing the 
performance number scale, iso-octane was given the value of 
100; and a value of, say, 120 indicated the possibility of 20 
per cent improvement in engine performance over that 
obtainable with 100 octane fuel. The knock-limited perform- 
ance of a particular fuel was established by the use of leaded 
reference fuel blends. Under this system, aviation fuels 
rating up to 150 P.N. under highly boosted conditions 
became commonplace and, indeed, are still available for 


TABLE I: SUMMARY OF KNOCK-RATING CON- 
DITIONS WITH THE A.S.T.M.-C.F.R. ENGINE 
Bore 3-25 in (8:25 cm); stroke 4-50 in (11-50 cm); compression 
ratio continuously variable from 4:1 to 10:1 





Research Motor 
method method 


900 r.p.m. 


75—125 deg F 
(24—52 deg C) 


300 deg F 
(150 deg C) 


Automatic variation: 
for example, 26 deg 
advance at 5 : 1 com- 
pression ratio and 19 
deg advance at 7: 1 
compression ratio. 


Speed 600 r.p.m. 
Air intake 125 deg F 
temperature (52 deg C) 
Mixture 
temperature 


Ignition timing 13 deg B.T.D.C. 
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TABLE Il: OCTANE SCALE CONVERSIONS—Adapted from A.S.T.M. D614-49 





Percent iso-octane 
in n-heptane 
mil/U.S. gal 





Tetra-ethyl lead in iso-octane 


Performance 
number 


mil/Imp. gal 








use as a fuel for conventional piston-engined aircraft. 

The relation between performance number and octane 
number is not linear, as can be seen from the accompanying 
curve. For example, an increase of O.N. from 95 to 100 
corresponds to a gain of 18 per cent in P.N., but the increase 
from 80 to 85 O.N. corresponds to an increase of only two- 
thirds of this, that is, 11-7 per cent. This example is quoted 
to emphasize a fact that is often not fully appreciated: an 
increment of one octane number is worth considerably more 
in terms of engine performance at the 100 O.N. level than 
it is in the 75-85 O.N. range. 


Rating fuels of more than 100 O.N. 

During the last few years, new processes have been 
perfected for manufacturing motor fuels of octane numbers 
higher than that of iso-octane. Such fuels are chemically 


The relationship 

between octane num- 

ber and performance 
number 


8 y 100 
Performance number 


different from aviation fuels, because the conditions of 
operation are different; iso-paraffins perform best in highly 
supercharged aero-engines, but more aromatic hydrocarbons 
are usually preferable for high-compression car engines. 
Premium motor fuels of rather better than 100 Research O.N. 
are already on sale in some parts of America, and this trend 
is likely to extend to other countries. The American public 
has learned to accept octane number as an index of anti- 
knock quality and there is an understandable reluctance to 
accept a new term such as performance number. So, after a 
great deal of technical discussion, it has been agreed to retain 
the performance number scale as a basis, although it has not 
been established that this will give a reliable indication of the 
percentage gain in performance to be expected with unsuper- 
charged car engines. The following empirical formula is 
then used to calculate octane numbers, above 100, from 
performance numbers: 


O.N. above 100 - 


P.N. — 100 
3 
These high octane numbers are frequently referred to as 
C.R.C. octane numbers, because the formula is one recom- 
mended by the Co-ordinating Research Council, in New 
York, Engine evaluations are made by comparing the test 


100 + 
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fuel with leaded iso-octane: Table II shows values up to 
110 C.R.C. octane number. While the same numerical 
relationship would apply for both Research and Motor O.N., 
motor fuel ratings over 100 are normally understood to be 
based on the Research method 

Since the relationship between performance number and 
octane number is not a straight line, octane number incre- 
ments have increasing value, in terms of engine performance, 
as the 100 O.N. level is approached. This is also true above 
100, as is shown by the data in Table III, which was obtained 
with a Ricardo E.6 research engine. 

An increase from 94 to 96 O.N. gives a gain of 1-1 lb/in?* 
in knock-limited i.m.e.p., while an equal increment from 102 
to 104 O.N. yields 2-5 lb/in* gain. It is already recognized 
that the efficiency with which fuels of high O.N. ratings can 
be used depends on the cylinder head design, but there is 
considerable evidence from the United States of America 
that the employment of compression ratios up to at least 
10:1 may be justified by the resultant savings in fuel 
consumpuon. 


Road test methods 

While the C.F.R. laboratory engine is essential for research 
and for the control of product quality, clearly the important 
practical factor is the performance of the fuel in the car on 
the road. The most commonly used road test method is the 
Uniontown procedure, so named because it was first used in 
co-operative tests in 1932 in Uniontown, N.J. With this 
method, the car is accelerated at full throttle from a uniform 
‘ow speed, say 10 or 15 m.p.h., and the detonation intensity is 
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| * the early 1920’s, Ricardo established in his pioneer work 
that the detonating tendency of the fuel is the outstanding 
factor determining its value for use in an engine. He 
expressed the anti-knock quality of fuels in terms of the 
highest useful compression ratio, generally abbreviated to 
HCR, using his E.35 variable-compression engine. A disad- 
vantage of this method of expressing the anti-knock quality is 
that the results are not directly applicable with other, perhaps 
less efficient, designs of combustion chamber. 

Meanwhile, Midgley and Boyd in the United States of 
America discovered the remarkable properties of tetra-ethy] 
lead, with regard to the suppression of detonation, and were 
developing their bouncing pin apparatus for measuring 
detonation intensity. In 1929, the American Co-operative 
Fuel Research, or C.F.R., Committee standardized an 
improved form of the bouncing pin for the variable- 
compression C.F.R. knock testing engine, which became an 
international standard. After being used more or less in its 
original form for over twenty years, the bouncing pin has now 
been superseded by electronic instrumentation of greater 
sensitivity and reliability. 

To provide a common basis for co-operative work between 
laboratories, the C.F.R. Committee adopted two standard 
hydrocarbon reference fuels, iso-octane, which is 2:2:4 
trimethyl-pentane, and normal heptane. Octane number, or 
O.N., of a motor fuel was defined as the percentage by 
volume of iso-octane in a mixture of iso-octane and normal 
heptane that matches the knock characteristics of the fuel 
being tested. The standard laboratory test is made in the 
A.S.T.M.-C.F.R., single-cylinder, variable-compression 
engine under closely controlled conditions of speed, temper- 
ature, mixture strength and spark timing. To determine the 
knock rating, the compression ratio is adjusted to maintain a 
constant knock intensity, as indicated by the knock meter. 

At the time they were chosen, it was thought that these 
two standard hydrocarbons embraced the entire range of 
anti-knock quality that would be encountered in refining 
practice. However, during the last twenty years, new pro- 
cesses have been developed for the large-scale manufacture of 
fuels that far surpass iso-octane in anti-knock quality. These 
remarkable developments introduced new problems of 
defining and measuring the anti-knock value of fuels. Since 
the octane number scale is not based on any sort of fund- 
amental physical measurement, it can only be extrapolated 
beyond the 100 O.N. point on some arbitrary basis, for 
example, by adding tetra-ethyl lead to the iso-octane. For 
the same reason, octane numbers determined in a production 
car engine are not necessarily equal to values found in the 
laboratory engine. It has, therefore, proved necessary to 
standardize several different methods of test. All these tests 
involve the use of the C.F.R. engine, but with differences in 
speed, temperature and charge density. 


Laboratory engine test methods 

There are two standard knock-rating tests for motor fuels. 
They are designated the Research, or A.S.T.M. D908-55 
method, and the Motor, or D357-53 method. There is also a 
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method of a similar kind for testing aviation fuels under 
supercharged conditions of operation. The standard con- 
ditions of operation for the Research and Motor methods are 
summarized in Table I. All knock ratings, regardless of 
octane number, are made at about the same intensity or 
degree of knock, and there is a carefully specified procedure 
for obtaining the standard knock intensity, or K.I. With 
each fuel, the fuel : air ratio is adjusted by hand to give the 
maximum K.I. 

By definition, the performance of a motor fuel of 100 O.N., 
when tested by the Research method, is equal to that of iso- 
octane. However, its O.N. indicated by the Motor method of 
test will usually be lower, because of the influence of the 
higher temperature and speed used in this test. The 
difference can vary from two to three numbers, with some 
types of fuel, up to ten or twelve with others. Fuels that 
show a large difference between the two ratings are often 
described as temperature sensitive, their degree of sensitivity 
being defined as follows: 

Sensitivity = Research O.N. — Motor O.N. 


Extension of the scale 

The need for extending the octane number scale was first 
felt some twenty years ago, when the petroleum industry 
began to develop aviation fuels of higher than 100 octane 
number. Much thought was given to this matter between 
1940 and 1943, and agreement was eventually reached on a 
new scale, expressed in terms of performance number, or 
P.N. At the time, this new scale was justified on practical 
grounds because it was based on data relating to full-scale 
aircraft engines operated close to the detonation point, that is, 
in the rich-mixture take-off condition. In developing the 
performance number scale, iso-octane was given the value of 
100; and a value of, say, 120 indicated the possibility of 20 
per cent improvement in engine performance over that 
obtainable with 100 octane fuel. The knock-limited perform- 
ance of a particular fuel was established by the use of leaded 
reference fuel blends. Under this system, aviation fuels 
rating up to 150 P.N. under highly boosted conditions 
became commonplace and, indeed, are still available for 


SUMMARY OF KNOCK-RATING CON- 


TABLE I: 
DITIONS WITH THE A.S.T.M.-C.F.R. ENGINE 
Bore 3-25 in (8:25 cm); stroke 4-50 in (11-50 cm); compression 
ratio continuously variable from 4:1 to 10:1 





Motor 
method 


900 f.p.m. 
75—125 deg F 
(24—52 deg C) 

300 deg F 

(150 deg C) 


Automatic variation: 
for example, 26 deg 
advance at 5 : 1 com- 
pression ratio and 19 
deg advance at 7: 1 
compression ratio. 


Research 
method 


600 r.p.m. 


125 deg F 
(52 deg C) 


Speed 
Air intake 
temperature 
Mixture 
temperature 


Ignition timing 13 deg B.T.D.C. 
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Percent iso-octane 
in n-heptane 
ml/U.S. gal 





Tetra-ethyl lead in iso-octane 


mi/Imp. gal 








use as a fuel for conventional piston-engined aircraft. 

The relation between performance number and octane 
number is not linear, as can be seen from the accompanying 
curve. For example, an increase of O.N. from 95 to 100 
corresponds to a gain of 18 per cent in P.N., but the increase 
from 80 to 85 O.N. corresponds to an increase of only two- 
thirds of this, that is, 11-7 per cent. This example is quoted 
to emphasize a fact that is often not fully appreciated: an 
increment of one octane number is worth considerably more 
in terms of engine performance at the 100 O.N. level than 
it is in the 75-85 O.N. range. 


Rating fuels of more than 100 O.N. 

During the last few years, new processes have been 
perfected for manufacturing motor fuels of octane numbers 
higher than that of iso-octane. Such fuels are chemically 
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different from aviation fuels, because the conditions of 
operation are different; iso-paraffins perform best in highly 
supercharged aero-engines, but more aromatic hydrocarbons 
are usually preferable for high-compression car engines. 
Premium motor fuels of rather better than 100 Research O.N. 
are already on sale in some parts of America, and this trend 
is likely to extend to other countries. The American public 
has learned to accept octane number as an index of anti- 
knock quality and there is an understandable reluctance to 
accept a new term such as performance number. So, after a 
great deal of technical discussion, it has been agreed to retain 
the performance number scale as a basis, although it has not 
been established that this will give a reliable indication of the 
percentage gain in performance to be expected with unsuper- 
charged car engines. The following empirical formula is 
then used to calculate octane numbers, above 100, from 
performance numbers: 


O.N. above 100 = 


P.N. — 100 
3 
These high octane numbers are frequently referred to as 
C.R.C. octane numbers, because the formula is one recom- 
mended by the Co-ordinating Research Council, in New 
York. Engine evaluations are made by comparing the test 


100 + 
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fuel with leaded iso-octane: Table II shows values up to 
110 C.R.C. octane number. While the same numerical 
relationship would apply for both Research and Motor O.N., 
motor fuel ratings over 100 are normally understood to be 
based on the Research method. 

Since the relationship between performance number and 
octane number is not a straight line, octane number incre- 
ments have increasing value, in terms of engine performance, 
as the 100 O.N. level is approached. This is also true above 
100, as is shown by the data in Table III, which was obtained 
with a Ricardo E.6 research engine. 

An increase from 94 to 96 O.N. gives a gain of 1:1 Ib/in* 
in knock-limited i.m.e.p., while an equal increment from 102 
to 104 O.N. yields 2-5 lb/in* gain. It is already recognized 
that the efficiency with which fuels of high O.N. ratings can 
be used depends on the cylinder head design, but there is 
considerable evidence from the United States of America 
that the employment of compression ratios up to at least 
10:1 may be justified by the resultant savings in fuel 
consumption. 


Road test methods 

While the C.F.R. laboratory engine is essential for research 
and for the control of product quality, clearly the important 
practical factor is the performance of the fuel in the car on 
the road. The most commonly used road test method is the 
Uniontown procedure, so named because it was first used in 
co-operative tests in 1932 in Uniontown, N.J. With this 
method, the car is accelerated at full throttle from a uniform 
‘ow speed, say 10 or 15 m.p.h., and the detonation intensity is 
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noted. Then the test run is repeated successively, with iso- 
octane/heptane blends, which differ by two or three numbers, 
until a pair of blends is found such that with one the audible 
knock is slightly less than with the test fuel, and with the 
other it is slightly more. Differences in the car speed at 
which maximum knock is heard are ignored. The octane 
rating of the test fuel is then estimated by interpolation. 
Ratings above 100 O.N. are made in a similar way, using 
leaded iso-octane. 

An alternative but rather more laborious test is that termed 
the Modified Borderline method. For this test, the car is 
fitted with instruments that give a continuous indication of 
road or engine speed and of ignition timing, a manual 
control being used to vary the spark advance. The test runs 
are made in top gear at full throttle over the desired speed 
range on a level road. During these runs, the manual control 
is adjusted to maintain the knock at trace level. Curves are 
plotted to relate speed with the spark timing that gives trace 
knock with the test fuel and with the reference fuels. From 
these curves, the octane number of the test fuel at any speed 
of operation can readily be determined. This technique 
eliminates the effects of transient mixture distribution 
phenomena in the induction manifold, which can have an 
important influence on Uniontown ratings of some types of 
motor fuel. 

Road ratings of commercially marketed fuels nearly always 
fall somewhere between their Motor and Research ratings, as 
determined in the laboratory, although the rating of certain 
temperature-sensitive fuels in some cars may be a little above 
that obtained by the Research method. Generally speaking, 
side-valve engines with cool manifolds, which nowadays 
comprise the large majority, give ratings close to Research 
octane number. Therefore, it is now customary, when 
specifying or marketing a fuel, to quote the Research octane 
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Knock-limited i.m.e.p. 
Ib in’ kg cm? 
161-6 11-36 
162-7 ll: 
164°1 11: 
165-9 11: 
167-7 1l- 
170-2 ll: 











number, whereas before 194, the Motor octane number was 
generally used. 

During recent years, Esso research workers have tested 
many hundreds of cars throughout Europe, using mainly the 
Uniontown procedure. The information so obtained is 
invaluable in deciding the quality levels appropriate to 
different marketing areas. Given both Research and Motor 
octane numbers of a particular fuel, its road rating in different 
makes of cars can now be predicted with considerable 
confidence. 

It seems appropriate to end an article of this kind by 
pointing to a current misconception. Aviation fuel, of 
100/130 grade, now being used in many car races, does not 
have an octane number of 130. The correct interpretation of 
this grading is that its performance number is 130 under rich 
mixture take-off conditions in a supercharged engine, and 
that its Motor octane number is approximately 100. Because 
of its hydrocarbon composition and high tetra-ethyl lead 
content — both dictated by aviation requirements — its 
Research octane number is not much in excess of 100. For 
these reasons alone, such a fuel is not typical of 100 Research 
O.N. motor fuels that are currently marketed in Europe. 





AXLE LUBRICATION 


Castor Oil for Bus Rear Axles Improves Fuel Consumption 


LLonpon Transport have started a large-scale test, of 
an improved method of lubricating the rear axles of their 
buses, which it is hoped will ultimately save them £120,000 
a year in fuel costs. The test involves a fifth of London’s 
buses; this is expected to give an immediate saving of £20,000 
a year. These vehicles will now be operated with castor oil 
for the lubrication of their rear axles, in place of the normal 
mineral oil generally used for buses and other road vehicles. 

It is stated that tests by London Transport Research 
Department, involving highly accurate measurements carried 
out on small numbers of buses over the last three years, 
have shown that castor oil gives buses an improved fuel 
consumption of 2 to 3 per cent, in terms of miles per gallon. 
This is attributed to the greater oiliness, or lubricity, of 
castor oil, which reduces friction losses in the rear axle 
units. Running is unaffected in other respects. 

Castor oil has been used, of course, to some extent for 
many years as a motor vehicle lubricant, for instance in racing 
cars and even in buses, but latterly it has been largely replaced 
by mineral oil, because of its higher cost and a tendency to 
gumming. It has also been used at times for rear axle 
lubrication, but the fuel saving potentialities were not 
generally appreciated until careful and accurate measure- 
ments were made, and allowances made for traffic and 
stopping variations, temperature and other factors. Because 
of the small quantity of lubricant used in rear axles, 
the higher cost of castor oil will be insignificant in comparison 
with the gain in fuel consumption, while the tendency to 
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gumming is overcome by using an oxidation inhibitor. 

The gain will be supplementary to a further £350,000 a 
year, which London Transport has already made through 
previous bus lubrication research. This research led to a 
change-over to much thinner oil than that generally regarded 
previously as standard for engine lubrication for buses. 
In this way, a fuel saving of 6 per cent in London’s buses 
has been obtained. The use of the thinner lubricant has 
since become general among bus operators. 

Before reaching the present stage with rear axle lubrication, 
London Transport experimented with several lubricants of 
different viscosities to see if thinner oils would produce a 
saving in fuel, as they had done in the case of the engine 
lubricants. Various grades of oil down to S.A.E. 5 were used, 
instead of the normal S.A.E. 140 rear axle type, but it was 
found that within this range there was no detectable effect 
on fuel consumption. 

Tests were made with certain proprietory blends of 
castor oil and a wholly synthetic oil. An improvement of 
2 to 3 per cent was noted in the fuel consumption obtained 
with these blends; a similar improvement was obtained when 
castor oil and a synthetic oil were each tested separately. 
It was concluded, therefore, that the benefit was due to the 
improved lubricity of these oils, which resulted in a reduction 
in friction losses. While the current large-scale test on 
1,358 buses is being made with castor oil, tests are also 
being made at one garage with a synthetic oil, the long-term 
performance of which has still to be accurately determined. 
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LOCKHEED 


POWER BRAKE 


Accumulator Actuated Hydraulic Servo System Designed for Public Service Vehicles 


ln recent years, considerable attention has been devoted 
to the improvement of braking systems, particularly for 
commercial vehicles. There have been two main aims, so 
far as control is concerned. One is at the reduction of effort 
required to actuate the controls and the other is at sensitivity 
of control. Servo braking has, of course, been adopted 
for many years with a view to reducing the effort required by 
the driver. However, when the pressure required for brake 
operation has to be transmitted through long lengths of 
pipeline, there inevitably is some delay, particularly when 
air or vacuum brakes are employed. There can be a certain 
amount of lost time, even when hydraulic actuation is used, 
if the hydraulic pressure has to be built up from zero, 
by application of the driver’s foot to the pedal. An obvious 
remedy is to employ a power-actuated system in which the 
hydraulic fluid is under pressure all the time and can be 
brought into operation simply by opening the valve. This 
type of system has the additional advantage that pedal 
travel is reduced to an absolute minimum and there is 
virtually no lost motion. 


The Lockheed system 

Automotive Products Co. Ltd., of Leamington Spa, 
have produced a power braking system, in which the hydrau- 
lic fluid is maintained continuously under pressure by means 
of an engine-driven pump, operating in conjunction with 
accumulators. The layout of this system is shown in Fig. 1. 
A large filter is fitted in the supply tank. Oil is drawn 
through this filter to the engine-driven pump, whence it is 
delivered to the cut-out valve mounted on the end of number |! 
accumulator, which is the upper of the two in the diagram. 
A branch from the delivery pipe is connected to the non- 
return valve on the end of number 2 accumulator. 

Each accumulator is connected to a separate section of 
the tandem power-valve. The section connected to number | 
accumulator serves the rear brakes and that connected to 
number 2 the front brakes. There is a return line, which 
takes the fluid from the cut-out valve, through the front 
brake valve in the tandem power valve, to the tank. It is 
arranged in this way so that a continuous-flow supply is 
always available to the front brakes. 

When the brake pedal is depressed, it actuates the tandem 
power-valve and thus closes the return to the tank and admits 
pressure from the pump and accumulators to the brakes. 
Release of the brake pedal cuts off the pressure supply, 
opens the return to the tank, and allows the fluid to escape 
from the brake lines. This operation will be described in 
more detail later. 

Initially, when both the accumulators are in the discharged 
condition the position of the cut-out valve is such that the 
outlet to the continuous-flow line is closed. When the 
engine is started, fluid flows from the pump into number 1 
accumulator. As the pressure in this accumulator rises, so 
also does the pressure in the delivery line from the pump: 
this causes the non-return valve to open on number 2 
accumulator, which also begins to charge. When the pressure 
has built up in both accumulators, the cut-out snaps over, 
releasing fluid from the supply to the continuous-flow line, 
and then through the front brake valve to the return line 
to the tank. 

Since a considerable proportion of the fluid supply to 
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the front brakes is furnished directly by the pump, number 
2 accumulator discharges less rapidly than number 1. 
When the pressure in number | drops to the pre-set low limit, 
the cut-out snaps over again, and both accumulators begin 
to charge. An outstanding feature of the system is the dual 
lines, which ensure that, in the unlikely event of a pipe or 
unit failure in any line, the brakes to at least one axle will 
still be operative. Additionally, a visible indication is given 
immediately to the driver to warn him of impending trouble. 

Should leakage occur at the supply tank, low and high 
pressure lines, delivery lines to the accumulators, or should 
the pump fail, the accumulators would not be recharged. 
As the pressure falls owing to repeated applications of the 
brakes, one of the warning switches operates and a signal 
arm drops to indicate to the driver a loss of pressure. There 
is One warning switch in the delivery line from each accum- 
ulator to the tandem brake valve. 

THE COMPONENTS 

Supply tank 

A cylindrical tank is employed, Fig. 2. When filled to the 
correct level, with the accumulators in the discharged con- 
dition, it has a capacity of 3 gal of fluid. The filler orifice is 
arranged in such a manner that, even if the tank is carelessly 
over-filled, with the accumulators in the charged condition, 
there is still room for the surplus fluid to return from the 
accumulators without causing the tank to overflow. 


Fig. 1. This line diagram shows the layout of the Lockheed hydraulic 
power brake system designed for use on public service vehicles; details 
of the components are shown in the other illustrations that follow 




















Fig. 3. Left: In the cut-out valve 
there are two seats; these are 
marked A and F in this illustra- 
tion. The valve seat A is fixed, 
while F slides axially and is 
loaded by the spring G 








Fig. 2. Below: The filler orifice 
on the tank is arranged in such 
a manner that even if the system 
is carelessly over-filled, with the 
accumulators in the charged 
condition, there is still room for 
the surplus fluid to return from 
the system to the tank 





Fig. 6. Left: One of the 
four check-gauges, 
which are used both for 
bleeding the system and 
as an adaptor for the 
attachment of apressure 
gouge for checking it 


Fig. 4. Below: These 
six diagrams show the 
principle of operation 
of the cut-out valve 
illustrated in more 
detail in Fig. 3 
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The filler has a screwed-down cap with a copper sealing 
washer. A visual gauge, A, is incorporated in the cover 
plate on which the filler is mounted; thus, the fluid level can be 
checked without removing the cap. An air vent B, shielded 
by an anti-splash baffle, is fitted at the highest point of the 
tank. 

A PurOlator Micronic paper element filter, which has 
an effective area of 827 in’, is fitted over the outlet to the 
pump. This filter is capable of trapping all foreign matter 
larger than 20-25 microns. It is housed in a cylindrical 
chamber connected to the main part of the supply tank in 
such a way that air cannot be sucked by the pump into the 
system. The filter element can be renewed as required, 
simply by removing the cover plate C. 


Cut-out valve 

In Fig. 3 is illustrated the cut-out valve. It comprises a 
body casting, in which a valve seat A is retained by a screwed- 
in adaptor B and a sleeve C. Leakage is prevented by a 
seal D in a groove round the adaptor. Assembled into the 
sleeve is the seal E and the sliding valve seat F, which is 
loaded by the spring G. The other end of the body casting 
houses the spring H, and its two end washers, L and M. 
A screw adjuster J regulates the compressive load in the 
spring. This load is applied to the valve spindle K. On 
the valve spindle there are two conical facings, one to seat 
on A and the other to seat on F. A seal N, through which the 
spindle K passes, prevents leakage of fluid into the spring 
housing, which is vented to atmosphere. Another spring P 
acting on a flutter plate Q, also loads the valve spindle. 

In Fig. 4, the valve is shown in the static condition at 
(a), that is, with the engine pump not in operation and the 
accumulator discharged. The springs P and H keep the 
valve seated at A, while the spring G holds the sliding valve 
seat F against the conical valve face. In (b) is shown the 
position of the valve when the engine-driven pump 
starts to operate. In these circumstances, the fluid lifts 
the sliding valve seat F and flows into the accumulator, 
compressing the air and thus storing energy. The springs P 
and H retain the valve on its seat A until the pressure in 
the accumulator reaches the cut-out value. Then, the 
pressure acting on the valve lifts it slightly, as shown in 
(c). This allows the pressure to act on the flutter plate Q, 
which it displaces along the valve spindle against the action 
of the spring P, as shown at (d). 

Fluid then escapes through holes in the flutter plate, 
to the reservoir and, in consequence, the delivery pressure 
of the pump falls. This allows the accumulator pressure to 
push the sliding seat F on to the valve, as shown in (e). 
Further movement of the sliding seat pushes the stem and 
fully opens the valve A, against the action of the spring H. 
The whole of the delivery of the pump then flows through 
the flutter plate to the reservoir. This is the cut-out con- 
dition. 

As the pressure in the accumulator falls, during operation 
of the brakes, the spring H pushes the valve towards its 
seat A. When the cut-in pressure is reached, the valve actually 
seats and the spring P returns the flutter plate on to the 
valve. This enables the charging cycle to begin again, as 
shown in (b). 


Accumulators 

In construction, the two accumulators are identical, but, 
as can be seen from Fig 1, they have different end fittings. 
The number 2 accumulator is illustrated in Fig. 5. This is 
fitted, at one end, with the non-return valve, which allows 
it to be charged by the pump pressure, but isolates its 
pressure outlet line, in case of failure of the remainder of 
the system. 

The accumulator consists of a cylinder A, to which a 
fluid head B and an air head C are secured by means of 
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Fig. 7. One of the two warning 

switches that are fitted in the 

accumulator circuits. The two 

switches are installed in series, so 

that a failure of either circuit sets 

the signal at danger and extinguishes 
the pilot lamp 


screw caps. Leakage between the heads and the ends of 
the cylinder is prevented by the seals D. The heads are 
both drilled and tapped axially, one for the air inflation 
valve and the other, the fluid head, to receive the cut-out or 
non-return valve, according to whether it is used in the 
number 1 or number 2 position. Inside the cylinder there is 
a floating separator E, fitted with sealing rings F, backed 
by seals G. These seals isolate the fluid from the air. 

For the initial setting, the fluid is completely discharged 
from the accumulator, and air is pumped in through the 
inflator valve in the head, until the pressure reaches 500 
lb/in*. The separator, of course, is forced along the cylinder 
by the air pressure, until it is arrested by the fluid head. 
When the hydraulic pump begins to operate, fluid is directed 
by the cut-out valve into the accumulator. As the pressure 
increases, the separator moves towards the air head, compres- 
sing the air and maintaining a balance between the air and 
fluid pressures. Thus it provides storage space for fluid 
under pressure. As has been mentioned before, when 
the cut-out valve closes the inlet to the accumulator, the 
fluid from the pump is diverted to the continuous-flow part 
of the circuit. The fluid capacity of the accumulators is 
adequate for several brake applications when the engine is 
not running. 


Check-gauges 

One of these components is illustrated in Fig. 6. Four are 
employed, one in each brake and accumulator line. They 
serve the dual purpose of facilitating the bleeding of the 
system and providing for the attachment of a pressure gauge 
for checking the performance. 

A bleeder screw D, of normal design, is employed. The 
pressure gauge attachment comprises a screw plug A, the 
outer end of which is threaded to receive the gauge. Under 
normal operating conditions this thread is protected by the 
cap B. The inner end of the plug is of conical form and 
seats in the body in a manner similar to the bleeder screw 
To prevent the escape of fluid when the valve is opened for 
test purposes, a seal C is fitted in a groove round the plug. 


Warning switch 

One of the two warning switches that are fitted in the 
accumulator circuits is illustrated in Fig. 7. It comprises a 
switch A, the contacts of which are closed by the spring B 
when the pressure in the outlet line from the accumulator 
falls below a certain value. In these circumstances, a pilot 
lamp is illuminated and a warning arm raised. When the line 
is pressurized, the fluid in the chamber C forces the plunger 
D upwards and closes another circuit. This energizes the 
solenoid, which lowers the signal arm. At the same time, 
the signal lamp is switched off. Since the two switches are 
in series, failure of either circuit sets the signal at danger and 
extinguishes the pilot lamp. It follows that there is no 


343 





possibility of an electrical fault masking a defect in the brake 
system. The care that has been devoted to ensure that 
failures are unlikely to occur is one of the noteworthy 
features of the Lockheed system. Another commendable 
feature is the way in which failures, if they do occur, are 
indicated clearly to the driver of the vehicle. 


Tandem power-valve 

In the design of the tandem power-valve, the following 
factors have been carefully considered. First, the greatest 
possible attention has been devoted to safety. It is for this 
reason that the valve is in tandem form and controls two 
separate brake lines, in which it maintains equal pressures. 
In the event of a failure such as a broken pipe in one line, 
the valve controlling the other line is operated directly by 
mechanical means and is unaffected in any way. The 
principles applied in this instance are similar to those used in 
the design of the well known Lockheed tandem master 
cylinder. 

An illustration of the tandem power valve is shown in 
Fig. 8. In this unit, provision is made to cater even for the 
breakage of a control spring. Should this eventuality arise, 
a small extra travel of the pedal brings the stops AA into 


Fig. 8. Left: The 
tandem valve controls 
two separate brake 
lines and maintains 
equal pressures in both 


Fig. 9. Right: Dia- 
grammatic _ illustra- 
tion showing in the 
simplest possible 
manner the basic 
principle of operation 
of a single, as opposed 


to a tandem, valve 


Fig. 10. An adjustable fork joint is fitted on the end of the operating 
cylinder, but the main adjustment is effected at the brake levers 


contact, so that the valve is immediately operated directly. 

The second important consideration in the design of the 
unit is that of reliability and freedom from maintenance 
attention during service. To satisfy these requirements, the 
policy of the manufacturers has been to eliminate all rubber 
seals operating under pressure. Instead, metal piston 
valves are used, and they are ground and lapped to give a 
very long life without any attention whatever. The only 
rubber seals employed are those used between components that 
do not have relative movement, and a rubber gaiter is em- 
ployed to enclose the end of the push rod sleeve. These 
rubber seals are only subjected to the return line pressure. 

A diagrammatic illustration, Fig. 9, shows in the simplest 
possible manner the basic principle of operation of a single, 
as opposed to tandem, valve. There are three connections 
to the valve, one is the return to the supply tank, the second 
is the connection from the brake line into which the overflow 
from the cut-out valve is fed, and the third is a line con- 
nected to the accumulator. 

When the brakes are not in operation, the valve is in the 
upper position, as shown at (a); in this condition, the fluid 
from the brake line is free to flow past the upper valve port 
into the return to the tank. When pressure is applied to the 
brake pedal, the valve is pushed down and closes off the 
outlet of the fluid to the tank, as at (b). Then, the flow from 
the pump passes through the lower drilled portion of the 
valve, to pressurize the reaction chamber below. In this way, 
a balance is maintained, between the pedal pressure and the 
reaction of the valve, so the pressure in the system is main- 
tained at a value proportional to the pedal pressure applied 
by the driver. 

In the condition shown at (c), the engine is not running 
and therefore the pressure in the chamber below the valve 
cannot be built up by fluid flowing from the brake line. Under 
these conditions, the piston valve moves further down and 
opens the connection from the accumulator to the brake 
line. Again, this pressure is transmitted through the drilled 
lower portion of the valve into the reaction chamber and 
establishes the required balance of pressures. 

The secondary valve, instead of being operated directly 
by pedal pressure, is actuated by the fluid pressure in the 
reaction chamber below the primary valve. It functions in 
exactly the same way as the primary valve, except that there 
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is no continuous-flow circuit, and pressure on top of the 
valve, therefore, immediately opens the accumulator port 
and allows fluid to flow to the brake line until the appropri.'e 
degree of balance is reached. If the primary line should 
fail, the primary valve descends to make metallic contact 
with the secondary valve, which is opened in the normal way. 
The occurrence of a defect in the secondary valve line 
would not affect the operation of the primary valve. In the 
valve stems, the holes leading to the reaction chambers are 
locally restricted. This is to ensure smooth response to 
pedal pressure, and eliminates the possibility of surge effects. 

The pedal ratio and reaction areas have been calculated to 
give light but progressive operation, in accordance with 
modern standards, and the chamber containing the springs 
has been designed so that the valve can be set to give a 
predetermined degree of deceleration. When the pedal is 
depressed, the push rod moves down the bore, compressing 
the inner spring and applying pressure progressively to the 
brake cylinders. After the push rod has reached the stop, B, 
any additional pressure is resisted by the outer spring, 
which is set to a predetermined load. When sufficient load 


is exerted by the driver to overcome the compression in 
this spring, additional pressure is supplied to the brakes. 
This device allows for a maximum deceleration to be ob- 
tained when required, but ensures that normal braking will 
not be too sudden for passenger discomfort. 


Brake operating cylinders 

All four operating cylinders, one of which is illustrated in 
Fig. 10, are similar, but handed. They have been specially 
designed to fit into a limited space on a particular application. 

The body is of cast iron. It contains a brass piston fitted 
with a synthetic seal having a reinforced fabric heel. This 
combination has been found to give great durability. The 
seal is held against the cylinder wall by an expander. A 
steel tube, sealed at one end by a gaiter, encloses the long 
push rod. The other end of the tube is attached to the 
cylinder by a flexible rubber mounting, the arrangement of 
which can be seen clearly in the illustration. On the push 
rod there is a fork joint, or clevis, which is adjustable for 
the initial setting. However, during service, the main 
adjustment for the brakes is effected at the brake levers. 





THREE NEW B. 


Standard Units Modified Extensively to 


Ix larger depots, it is frequently necessary to move loaded 
and unloaded semi-trailers to and from loading banks and 
parking places. If this is done with normal prime mover 
vehicles, the coupling and uncoupling operations, involving 
retraction and extension of the semi-trailer landing gear, are 
not only slow, but also reduce the availability of prime 
movers for road operation. Consequently, British Road 
Services have developed a one-man-operated slave motive- 
unit, capable of handling semi-trailers loaded to maximum 
capacity. This enables the trailer to be moved about the 
depot without its landing gear retracted. To accomplish this, 
the motive-unit has a hydraulically operated fifth wheel 
coupling, by means of which the front end of the semi-trailer 
can be lifted until its landing gear is clear of the ground. 

The slave motive-unit currently in use is based on the 
Douglas Tugmaster and it has been produced by Douglas 
Equipment Ltd., of Cheltenham. Its SAE/SMMT fifth 
wheel coupling is fitted with a hydraulically actuated levelling 
device, which, within the required limits, automatically 
adjusts the height of the coupling to give smooth and positive 
engagement with the rubbing plate of the semi-trailer. Two 
eight ton hydraulic rams are used to adjust the height of the 
fifth wheel. 

During the coupling operation, the slave prime mover is 
reversed to the semi-trailer and the position of its fifth wheel 
is regulated by the hydraulic control until it is slightly higher 
than the rubbing plate of the trailer. When the prime mover 
is reversed further, the leading edge of the rubbing plate 
depresses the two strips on the fifth wheel. This depression 
of the strips releases the hydraulic pressure so that the fifth 
wheel can slide easily into position beneath the semi-trailer. 
Finally, the fifth wheel is raised to lift the landing wheels 
clear of the ground. 

To keep the tractors fully employed in the depots, other 
equipment may be added, such as fork lift attachments and 
drawbar gear. The drawbar gear can be used to operate 
trailer type floor sweepers, four-wheel trailers or to move 
other vehicles. Another project in view is the modification of 
one of the prototypes so that the driver is seated sideways; 
he will then have a better view to the rear, for coupling-up. 
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R.S. VEHICLES 


Suit Special Operational Requirements 


In addition, British Road Services have recently introduced 
a modified three-ton parcels van designed for improved 
access, from both sides, to the driver’s seat. The vehicle is an 
Austin, forward-control vehicle, with a combined body and 
cab of B.R.S. design. All the pedal controls have been 
moved 11 in to the rear and the steering column rake has been 
increased. These alterations enable the driver to reach his 
seat without having to climb over either front wheel arch. 
An extra-large windscreen is employed to improve the range 
of vision, particularly down towards the ground. Forward of 
the front bulkhead, the engine cowl consists of a glass- 
reinforced polyester moulding, which, on removal, gives 
complete and easy access to the engine for maintenance and 
adjustment. 

A standard Leyland Octopus, which is a 24ton gross vehicle 
weight, eight-wheel vehicle has been fitted with a prototype 
24 ft platform body, which can be readily removed in three 
8 ft sections by a fork lift truck. This arrangement, termed 
the Tripad system, has been devised and made by British 
Road Services to handle more economically certain types of 
traffic. The three sections can be readily transferred to rail 
vehicles, and loading or unloading can be effected in a matter 
of minutes, since the sections can be handled without 
immobilizing the carrying vehicle. Another useful feature of 
the arrangement is that individual sections can be removed 
from or mounted on the vehicle at intermediate points along 
the route. This system can be applied to a variety of vehicle 
types, including semi-trailers. 

The design is such that the 8 ft sections are automatically 
aligned when they are remounted. This alignment is 
effected by means of male and female pyramids used in 
conjunction with a quick-acting locking device actuated by a 
detachable crank handle. Each section can be fitted with 
detachable headboards and sides, and can also be assembled 
as a container. The unladen weight of the prototype vehicle, 
complete with its body sections, does not exceed 9 ton. Thus, 
the legal payload per section is 5 ton. At present, the tare 
weight of each section is 8 cwt, but it is expected that later 
versions will be slightly lighter. Each of these three vehicles 
is an experimental prototype, subject to further development. 
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The additions to the Mound Road plant are a 60 « 520 ft bay, the full length of the south end, and a large department at the north-east corner 


V-8 Engine 


Manufacture 


Advanced Production Methods Used in the Manufacture of the Chrysler Plymouth Engine 


lx the United States and, to a lesser extent, in Great 
Britain, ever increasing wage rates and long production runs 
have provided an incentive and made possible many improve- 
ments in the handling and machining of automobile parts. 
Probably the most advanced example of the technique of 
mechanical handling and automatic manufacture is to be 
found in the Chrysler Corporation’s Mound Road engine 
factory, situated on the outskirts of Detroit, where are 
manufactured the engines for the Corporation’s Plymouth 
series of automobiles. 

With the Chevrolet and the Ford, the Plymouth car is, of 
course, one of the American “low-priced three”. Following 
the present-day trend in America with regard to length, low 
height and high rated horsepower, it is nevertheless thorough- 
ly conventional in chassis design. It weighs about 3,850 lb 
and has a list price of about £1,000. 

The Plymouth engine, the manufacture of which is the 
subject of this article, is typical of current American engine 
design. It is a compact, overhead-valve V-8 unit, with a 
bore and stroke of 3-91 inX3-31 in (99 mm X84 mm) and a 
displacement of 318 in® (5-2 litres). Its dry weight is about 
640 lb and, with a compression ratio of 9-0: 1, it is rated at 
225 b.h.p. at 4,400 r.p.m. Other versions of this engine, with 
increased displacement, special carburettors, special cam- 
shafts, fuel injection and so on, are rated at up to 315 b.h.p. 

In the Mound Road factory, in which these engines are 
manufactured, there is a floor area of 534,000 ft?. The. pro- 
duction capacity is 1,050 engines per eight-hour shift. On 
entering the buildings one is immediately impressed by the 
absence of stacks of material. Other than the few fork-lift 
trucks used to unload incoming castings and to load outgoing 
finished engines, there is little or no traffic in the aisles. 
Materials are moved from line to line by more than four miles 
of overhead conveyors, while conveyors under the floor carry 
dust and chips out to storage bins. 

The methods used in machining the main engine compon- 
ents, such as the crankshaft, pistons, connecting rods, 
cylinder heads and cylinder block, is, of course, generally the 
same for all V-8 units. Accordingly, in this article, attention 
will be given mostly to departures from standard practice and 
to the methods by which the parts are handled. Of special 
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interest is the fully-mechanized, semi-automatic line on which 
the engines are assembled and the unique methods used in 
the final testing of the completely finished engines. 


Crankshafts and pistons 


An area of 65,000 ft® is allocated to the crankshaft section 
of the plant, in which there are 107 machines. The steel 
crankshaft forgings are hand loaded into the conveyor system 
and are then fed automatically to the loading positions of each 
group of machines in turn. First the shafts are fed to one of a 
battery of Fitchburg milling machines, where locating faces 
are dry milled. Next the shafts are automatically carried to 
one or other of ten Wickes centre-drive lathes, where the main 
journals are turned. The crankpins are then turned and 
cheeked on a group of LeBlond crankshaft lathes. Sub- 
sequently, the oil holes are drilled and automatically inspected 
and the holes are drilled and reamed in the flywheel flange. 
Finally, the main journals and crankpins are ground on Landis 
machines, and polished to a tolerance of 0-0005 in. 

The cast aluminium pistons, designed for automatic 
handling, are loaded into a separate conveyor system. They 
go first to a group of four Baird automatic lathes, where the 
outside is rough and finish turned and the ring grooves finish 
turned in just under 8 seconds; in these operations, the 
peripheral speed is 1,450 ft/min. Next, the grooves for the 
oil control rings are slotted and the gudgeon pin hole is rough 
and finish bored on a group of 23 Heald machines. The 
gudgeon pin holes are automatically gauged to a tolerance of 
0-0003 in and, should any oversize or undersize holes be 
detected, the machine on which the defective component was 
made is automatically shut down. The peripheries of the 
pistons are ground and automatically held to size. Finally, 
after being washed, tin plated and brought to a standard 
weight, the finished components are automatically inspected 
and separated into five size groups, in steps of 0-0005 in, the 
group symbol being automatically stamped on the piston. 


Connecting rods 

Both the connecting rods and caps are forged and machined 
separately, except in the final operations. The first operation 
is the rough and finish grinding of first one side and then the 
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other side of the big-end and small-end bosses. This is done 
in one pass through each of two separate Blanchard surface 
grinders, each fitted with a control device that automati- 
cally compensates for wheel wear. Next, the rods are 
washed and carried to an automatic weighing machine, where 
they are placed in one of six weight groups, or rejected either 
as too heavy or too light. The big-end joint faces and 
semi-circular surfaces are then broached, and the small-end 
bosses are drilled and rough reamed. Subsequently, the joint 
faces are rough and finish ground. The last operations on the 
rod by itself are the drilling and reaming of the bolt holes, 
spot-facing the bolt bosses and milling the lock slots for the 
big-end bearing, and milling an oil groove. 

Meanwhile the connecting rod caps pass through a series 
of Lapointe broaches, which rough finish their sides, the joint 
face and semi-circular surfaces and face the bolt bosses. 
Next, the joint face is semi-finish and finish ground on a 
Blanchard machine. Finally, the bolt bosses are drilled, cham- 
fered and reamed and the lock slots for the big-end bearings 
are milled. 

The next operation is especially interesting, in that the 
connecting rods and caps are completely assembled on a 
Gilman automatic machine. A conveyor brings the connect- 
ing-rods to this machine, and they are automatically set in 
position so that the bearing lock slots face the correct way. 
The caps also enter the machine and are turned into the 
appropriate position. Then the big-end bolts are pressed into 
place, the nuts loaded into wrenches and run down to the 
specified torque setting. The assembling machine incor- 
porates a means for checking that the parts are present and 
that they are correctly delivered to the loading stations. It 
also checks the complete assembly of the connecting rod and 
rejects any units that are incomplete or incorrectly assembled. 
This checking avoids delays for rectification at a later stage 
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of production and ensures that the finished product is reliable. 

Blanchard automatic machines then grind the connecting- 
rod and cap on one side at both ends and on the opposite side 
at the big-end only. Next the gudgeon-pin bushing is pressed 
into place and burnished. The connecting rods are sub- 
sequently brought to a standard weight, by milling off material 
as required. After this, the big-end hole is bored and the 
gudgeon pin bushing is reamed on an Ex-Cell-O machine; 
both holes are automatically checked and, should they fail to 
pass inspection, the boring machine is automatically shut 
down. 

Finally the big-end is honed on a Micromatic machine. The 
hones are rigidly mounted, while the connecting rods are 
permitted to float between two plates. The feeding-in, rota- 
tion, stroking and tool expansion are automatically controlled. 
After automatic numbering of the connecting rods and caps 
in pairs and in sets of eight, the big-end nuts are partly 
unscrewed. The piston and gudgeon pin are then assembled 
to the connecting rods, and the assemblies sent off in groups 
of eight to the engine assembly line. 


Cylinder blocks 

All the cylinder blocks are machined on two lines, each 
1,380 ft long. Before they start on these lines, the blocks are 
spot checked, to ensure that cores have been correctly placed 
and that the castings will machine correctly. The first op- 
eration is carried out in an exceptionally large Cincinnati 
broaching machine, 59 ft long. In it, the cutting tools are 
moved through a stroke of 23 ft at a speed of 150 ft/min and 
are capable of taking off as much as } in of metal. In order to 
avoid chatter, the tool holders are mechanically, instead of 
hydraulically, driven. 

On the first pass of the cutters, the cylinder blocks are 
machined on the top face and the two cylinder-bank faces. On 


This schematic diagram of the layout of the new Chrysler Corporation's engine plant, at Mound 
Road, on the outskirts of Detroit, shows the flow of materials through various stages in the 
production of the V-eight engine for the Plymouth series of passenger cars 
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Above: The walking 
beam in the Wilson 
Automation crank- 
shaft section, illus- 
trated on the left, 
feeds the shafts down- 
wards to the grinding 
machine shown in the 
right-hand illustration 





Right: Diameters of 
all the crankshaft 
journals are checked 
by Sheffield gauges 


Above: The balancing of the complete crankshaft and flywheel assembly 


Below: On the left is the 360 ft conveyor belt that transfers the pistons from the milling machines to the plating tank; on the machine illustrated 
on the right, the pistons are each automatically turned to bring the offset gudgeon pin hole into the correct position for finish boring 
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This Cincinnati, fully automatic machine is 
used to grind the piston skirts. The illustra- 
tion shows the Federal electronic gauging 
head that controls the grinding wheel. A 
pivoted arm picks up the piston at the lower 
end of the shute and indexes it into position 
for chucking. These machines can be set to 
grind to any given dimension, to any surface 
finish, to the amount of taper desired, and to 
whatever elliptical form may be required 


the return pass of the ram, the sump face and the locating 
pads are machined. Next, the blocks pass through a 
succession of five Greenlee transfer machines. The first is a 
27-station machine, in which locating holes are drilled and the 
crankshaft bearings and cylinders rough bored. Then in the 
second, a 40-station machine, the ends of the cylinder block 
are faced and drilled, and the camshaft tunnel and two oil 
galleries are drilled. In the third Greenlee machine, with 29 
stations, and the fourth, with 28 stations, all remaining holes, 
except the sump stud holes, are drilled and tapped, and the 
bank faces are machined. Finally, the 22 station fifth machine 
finishes the top and sump faces of the cylinder block, rough 
reams the distributor and oil pump drive bore, and drills and 
taps the sump stud holes. 

At this point, the crankshaft bearing caps are installed, and 
finish-machining operations are started on a group of 
Ex-Cell-O machines. The cylinder bores and tappet holes 
are rough and finish bored and, in another machine, a number 
of surfaces that must be located in accurate mutual relation- 
ship are machined simultaneously at one setting. These 
machining operations include the boring of the camshaft 
bearings, the crankshaft bearing housings, the holes for the 
oil pump drive shaft and the distributor drive shaft, and two 
dowel holes in the rear face of the cylinder block; at the same 
time, the pad for the oil pump assembly is milled. 

Finally, a finishing cut is taken, from the top face and the 
two cylinder-bank faces, in a Sunstrand milling machine, and 
then the bores are honed. Automatic inspection is carried out 
after each group of machining operations. Before tapping 
operations, all holes are automatically probed for presence 
and depth. In two more automatic operations, the core hole 
plugs are installed and each cylinder block is tested for water 
leaks. 

The last operation is the passing of the finished cylinder 
blocks to a washing machine, where they progress through 
eight stations. At each station there are high-velocity jets of 


Right: Snyder crankshaft transfer machine, on which the oil holes are 
drilled. The groups of three heads deal with eight oi! holes in the crankpin 
and main bearings; each head drills one-third of the depth of the hole 
and each hole is probed to ensure that it is finally drilled through. If an 
unfinished hole is found, signal lamps indicate the location of the fault 
The machine head in the foreground is used to mill the locating slot 


in the flange. This slot is used, instead of the more usual dog, for 
driving purposes during the crankpin grinding operation performed later 
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cleaning solution, arranged so that they clean all oilways and 
all parts of the blocks. Subsequently, each block is immersed 
in a tank of agitated cleaning solution, and is rinsed and then 
finally blown-out with air. All handling in this most thorough 
cleaning operation is automatic 


Cylinder heads 

All the cylinder head machining is carried out on four 
parallel transfer machines, each 420 ft long. The arrange- 
ment is typical of present-day American cylinder head 
production methods, in that the cylinder head castings are 





The automatic assembly of the connecting rods and big end bearing caps 


manually loaded on the conveyor and are scarcely seen again 
until they emerge fully-machined at the other end of the 
line. First the surfaces are broached, the machine cutting on 
both the out and return strokes, at a speed of 150 ft/min. 
Next the cylinder heads enter a group of four separate 


Barnes transfer machines. The division of these machines 
into four sections is to minimize the difficulties that occur 
when machines must be stopped for tool changes and so on. 
At the end of each section is storage space, so that cylinder 
heads may be set aside or fed back into the line, as occasion 
demands. Cylinder heads may also be diverted from one line 
to another; they are under the control of an operator whose 
station is on a bridge that extends over all four lines. 

On this bridge are mounted Barnes Detecto panels, for the 
rapid tracing of electrical trouble. The operator can quickly 
check each electrical circuit and contact by means of a probe, 
so that faults can be located and put right with the least 
possible loss of production time. Also, the transfer machines 
are arranged so far as possible with their spindles horizontal, 
for easy access; there is space between machines for tool 
changing or repair. 

As they pass through the transfer machines, the cylinder 
heads have all holes drilled and, where necessary, tapped; also, 
the rocker-arm bracket pads are milled and the valve-spring 
seats hollow milled. Of special interest is the drilling and 
facing of the valve seat and valve-guide hole. First the valve 
seat is faced by a carbide cutter, then the valve-guide hole is 
drilled at a considerably higher speed, using the valve-seat 
cutter as a guide. The run out permitted between the seat 
and guide is 0-002 in, total indicator reading, but it is claimed 
that in practice the run-out rarely exceeds 0-0005 in. 

Finally the cylinder heads pass through an automatic leak 
testing machine, which blows air into the head and detects 
any drop in air pressure. Heads rejected by this machine are 
passed to a water test machine, in which the head under test 
is turned over for visual inspection. 


Semi-automatic assembly 

One of the two most interesting processes in this plant is 
the semi-automatic assembly of engines on a fully-mechanized 
line. This plant, designed and built by the Cross Company, 
consists of duplicate cylinder head assembly lines, each 120 ft 
long, and a final assembly line 565 ft long. 

Cylinder blocks arrive at one end of the assembly line, on 


A five-station, automatic indexing machine, shown below on the left, assembles the bushes into the small ends of the connecting rods. Loading is 
effected manually and the bushes, which are fed from a hopper, are orientated and pressed home by means of a hydraulic ram; then the bore of 
each bush is burnished and both extremities are chamfered. The illustration on the right shows a Buhr machine into which the connecting rods are 
manually loaded and automatically clamped for the drilling and rough reaming of the small ends; unloading is also effected automatically by the machine 
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Left: Semi-finish bor- 
ing and chamfering 
of the cylinders on an 
Ex-Cell-O machine 


Right: Plymouth 
engine cylinders being 
rough bored on a 
Greenlee transfer 
machine line 


an overhead conveyor, and are placed each on its own pallet, 
upon which the block is accurately located. The pallets are 
moved forward 4 ft at a time, on a cycle that includes a 16 sec 
stop at each station and 8 sec for movement. Although most 
of the operations are automatic, some remain manual, 
usually on account of the difficulty in reaching certain bolts; 
therefore, in moving, the pallets are accelerated smoothly, so 
that the operator can finish his work while the engine begins 
to move off. 

All tightening of nuts by machine is carried out by air- 
driven motors, which are mounted in manifolds. These 
manifolds are designed so that the motors can be changed 
rapidly, and adjustment of the torque to which the nut is to 
be tightened can be effected easily. Small parts and sub- 
assemblies are brought to the line by conveyors, which are 
timed so that the parts accompany the engine, for which they 
are intended, for the whole of the time until they have been 
assembled. 

Well-established procedures are followed in the assembly 
of the engines, but in this plant manual work consists almost 
entirely of putting screws, bolts and sparking plugs initially 
in place: with few exceptions, all tightening is done by mach- 
ine. This has the advantage that the assembly line workers 


This Cincinnati broach is claimed to be the 

largest machine of its type in the world. It is 

59 ft long x 19 ft wide x 12 ft high. Together 

with a slightly smaller machine, it completes 

in eight operations all the broaching on the 
V-8 engine, cast iron cylinder block 
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are relieved of fatigue due to lifting and tightening, and each 
nut and bolt is accurately preloaded to the torque specified 
by the design department. 

The first operation is the loosening of the main bearing 
caps by machine. Then the caps and screws are removed by 
hand, the crankshaft bearings are automatically sprayed with 
oil and the crankshaft assembly is automatically set in place. 
Next the caps are replaced by hand and the screws driven by 
machine. In the next operation, the camshaft is fitted in 
place, and the camshaft thrust plate, sprocket and chain cover 
screws are set and automatically tightened. The cylinder 
bores are then automatically sprayed with oil, the piston and 
connecting rod assemblies, which arrive on a rack at this 
point, are fitted in place by hand and the connecting rod bolts 
automatically tightened. Subsequently, the oil pump 
assembly and the oil filter and oil pan are set in place and their 
screws automatically tightened. 

Meanwhile, the cylinder heads have been assembled on 
their own duplicate lines. First the valves, valve springs and 
spring retainers are automatically placed and secured, then 
the exhaust manifolds are placed by hand and the retaining 
nuts run down by machine. Finally the rocker-arm and 
shaft assemblies are placed by hand and their screws tightened 














Left: A Cross ma- 
chine automatically 
assembles the valves, 
valve springs and 
their retainers 


Right: The cylinder 
head bolts are tight- 
ened automatically on 
the Cross machine 


Left: The two cylinder head transfer machine 

lines, their control bridge, and electrical fault- 

finding panels. A close-up of the contre! can be 
seen in the small iilustration below 


Below: One operator controls two cylinder head 
transfer lines from a bridge. He can store 
parts or switch them from one line to the other 
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by machine. The cylinder head assemblies are then auto- 
matically placed on the cylinder block, and their 17 screws 
each placed by hand and run down by machine. Finally, 
the intake manifolds and the cylinder head covers are 
assembled in position and their retaining nuts tightened. 


Testing 

The second interesting process in the manufacture of the 
Plymouth engines, and one that is probably unique, is the 
semi-automatic and fully mechanized testing of finished 
engines. Power units that enter the test department are com- 
pletely assembled so far as the Mound Road Engine Plant is 
concerned: that is, they are painted and complete, except for 
the fan, carburettor, dynamo, starting motor and fuel pump. 
This is because it has been found more economical to add 
these parts to the assembly immediately before the engine is 
mounted in the chassis, and this operation takes place at 
another factory. 

In the test department, which has been designed and built 
by the George L. Nankervis Company, there are three groups 


of test stands, with 24 stands in each. These are capable of 


testing 150 engines per hour, giving each engine a test 
lasting 20 minutes. The engines arrive from the engine 
assembly line on an overhead conveyor. They are auto- 
matically placed each on its own test pallet, and accurately 
located. As each pallet enters the test area, it immediately 
Starts to seek out an empty test stand and keeps on going 
around until it finds one. No test stand will accept a tested 
engine. 

On arriving opposite an empty stand, the pallet is stopped 
and the engine is pulled into the stand, front-end first, and 
locked in place. At this point a series of air cylinders thrust 
connections for the various services towards the corresponding 
openings on the engine. These include connections for 
water, oil, the natural gas fuel, and the exhaust, and shafts for 
driving the water pump and to crank the engine. It is most 


interesting to see these connections being made in a matter of 


seconds, with no human intervention whatsoever. 

The cycle starts with the slow engagement of the air-driven 
starter motor. This motor then turns the engine at about 
450 r.p.m. for as long as 30 seconds, or until the engine is 
running under its own power. If for any reason the supply of 
fuel, oil or water be lacking, the machine will make no attempt 
to crank the engine, but will attract the attention of an inspec- 


Semi-automatic 
assembly of the 
pistons and connecting 
rods is shown in 
progress here on the 
Cross assembly line 


tor by illuminating a warning lamp on the control panel. 

After running for about 17 minutes with lubricating oil 
flushing through, the external oil supply is cut off and the 
engine’s own lubricating system takes over. At the same 
time, a light on the test stand signals an inspector that the 
engine is ready for its final check. The inspector then goes 
over the engine carefully, noting any oil or water leaks or any 
piston or tappet noises occurring when the engine is run up. 
Should he be satisfied that the test is completed, he makes a 
note of any faults on the engine inspection tag and presses 
the stop button on the test stand. The unit then stops, all 
connections are withdrawn and it is pushed out of the stand 
on to a tested-engine dolly, which is sent away for storage 
or shipping. 

In this test all routine operations are taken over by the 
machine, and the operator has only to carry out those in- 
spections that demand good hearing, good eyesight and 
intelligence. This policy, of course, is right in line with 
modern trends with regard to production and all its associated 
processes. It has been followed consistently throughout the 
whole of the planning of the new plant, as well as in the test 
department. Nevertheless, despite the fact that the new plant 
is one of the most up-to-date in the world, it is obvious that 
finality has not yet been reached and progress will continue. 


Two rows of Nankervis semi-automatic engine test stands are shown in the illustration on the left, and a close-up view of one of the test benches is 


shown on the right. This installation is one of the outstanding features of the assembly pliant 
They are then fed automatically with oil, water and natural gas, while they are 


the engines are moved, by means of a conveyor, to the test stands 


After undergoing an electrostatic painting process, 


run for a twenty-minute test cycle. On the completion of this cycle, the engines are moved to a storage area ready for transport to the car assembly plants 


Automobile Engineer, September 1958 





Outlook on Automobile Design 
Some Leading Suggestions With Regard to the Way Ahead 


Grorces Roescn, M.1.Mech.E., M.S.1.A., M.S.A.E. 


As world competition intensifies, the need for thinking 
well ahead on design problems is greater than ever before. 
A prime requirement is that designs shall be as far advanced 
as possible in conception. Only in this way can a sufficient 
lead be obtained over competitors, so that production can be 
undertaken on a large scale over a long period, to minimize 
costs. Obviously, the exercise of the greatest possible fore- 
sight is necessary in order that designs of this type can be 
produced with the least possible risk. The aim must be not 
only at establishing the lead, but also at maintaining it. 

Experience in times of industrial stress shows that body 
styling alone is not a potent enough factor for the maintenance 
of a firm’s competitive position. Further, the high cost of 
retooling involved in changing body styling can only be 
recovered by large quantity production over an adequate 
length of time. The obvious solution, the production of a 
wide variety of models, incorporating existing components, 
tends to waste creative design staff and may give disappoint- 
ing results. 

A most important requirement is that servicing procedure 
and policy should be considered in detail during the early 
stages of design. Reliability and low servicing costs 
admittedly have to be established over a period before they 
have an impact on sales, but once a manufacturer’s reputation 
has been built up, they have a marked effect on the demand 
for a particular make of car. Even ease of cleaning needs to 
be given detailed consideration when the vehicle is being 
designed. 

A glance through the pages of the instruction book of 
almost any popular car will show that owners, the majority of 
whom are unskilled, are expected to take on responsibility, 
the magnitude of which they can hardly be expected to 
appreciate. First, there is the running-in procedure, which 
in my view is a manufacturing operation, done at the owner’s 
risk and expense. Then there may be post-delivery checks to 
be carried out; surely the experts at the factory are best 
qualified to check the work carried out there, and it is wrong 
to rely on other organizations scattered all over the world to 
do it properly. 

Each additional servicing operation carried out on the 
motor car introduces fresh possibilities of human error and 
therefore tends to make the car less reliable. There is still 
far too much servicing attention required after every thousand 
miles, and even after every five hundred miles. Much of this 
work can be avoided today, especially in view of the current 
availability of greatly improved materials. 

In general, lightness should be aimed at in the design of 
almost all modern cars. This is because there are now few 
motorists either willing or able to meet the high costs of 
running cars that are too big in proportion to the useful space 
available inside their bodies, and which are consequently too 
heavy, difficult to handle, and have a high fuel consumption. 
The ability to manoeuvre effortlessly is becoming increas- 
ingly important as traffic conditions deteriorate. It follows 
that future requirements are for smaller and more powerful 
engines and lighter and more compact transmission systems. 
Overall reduction in weight has a number of beneficial 
effects: for example, as a consequence of weight reduction, 
rapid acceleration and deceleration, which are both so much 
needed now, are obtained reliably and at a low cost. 
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The author of this article, Georges Roesch, M.I.Mech.E., 
M.S.1.A., M.S.A.E., was born in Geneva at the time when the 
automobile industry was just beginning to come into existence on 
the Continent. He was educated at the College of Geneva while. 
in his spare time, serving his apprenticeship in his father’s 
automobile repair shop. Next, he went to Paris, which was at 
that time the world’s centre of the automobile and aviation 
industries; there he studied design under Marius Barbaroux and 
later under Louis Renault. 

He came to England early in 1914 and joined the Daimler Co. 
Ltd. Then, in 1916, he became chief engineer with Clement- 
Talbot Ltd. His great opportunity came /ate in 1925, when the 
manufacture of cars at the Talbot factory came to a standstill 
owing to the severe post-war recession and the fierce competition 
in this country, which, in those days, came from both home and 
foreign mn Senne He designed the light, simple and elegant 
Talbot 14/35 model, which had a 10 ft wheelbase and a six- 
cylinder, 1,666 cm* engine. This he put into immediate produc- 
tion, an output of 1,000 cars being sanctioned before the prototype 
was built, let alone tested. The company made profits in 1927, 
and by then their output had reached a maximum of 100 cars per 
week. 

In the 1930 Le Mans twenty-four hour race, two standard, 
four-seater Talbots, powered by 24 litre engine, with push rod 
actuated, overhead valves, were triumphant. In this, their first 
attempt, they defeated all the famous, costly and complicated 
supercharged sports cars of up to 7 litres capacity and more, 
which were specially designed for racing. Thus, to their com- 
mercial success was added, at hardly any cost, the beginning of a 
fine record in competitions. This result was obtained by thought 
directed towards design on simple and inexpensive lines, 
meticulously worked out on the drawing board. In this way, 
Georges Roesch discovered, without resort to costly experiments 
that his firm could not afford, that large increases of power and 
lower specific fuel consumption could be obtained from an engine 
simply by employing a higher compression ratio and increasing 
the engine speed; at the same time, reliability. smoothness and 
silence, unknown before and still not realized fully even today, 
were obtained. 

During the war, Georges Roesch joined Power Jets (R. and D.) 
Ltd., and later became chief mechanical engineer at the National 
Gas Turbine Establishment. Currently, he is advising on the 
development of small industrial gas turbines for the Ministry of 
Supply — a work that is closely related to the evolution of internal 
combustion engines and their transmissions. 











For liquid-cooled engines, reliable anti-freeze mixtures 
are essential, and careful attention should be paid to cooling 
systems, to make them proof against leaks and deterioration 
of hoses. The system should also be designed so that the 
liquid cannot leak or overflow. Then it would be practicable 
to fill the system with anti-freeze solution at the factory, and 
draining would be required only after major servicing 
operations. 

It is of interest to note that even as early as 1930, the 
Talbot 90, which gained first place in the Le Mans Index of 
Performance, had a pressurized cooling system integral with 
the engine, the radiator being mounted directly and rigidly 
on the cylinder bleck. Another interesting feature of the 
cooling system was that the pump spindle was gear-driven 
and its bearings were pressure lubricated. Only the fan was 
driven by a belt. 

Certainly there is a case for re-examining cooling arrange- 
ments: the layouts currently in use, with their perishable, 
flexible connections and the large relative movement between 
the engine and radiator, leave much to be desired. It should 
also be possible to arrange the drives so that failure of the fan 
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beit does not also imply breakdown of the drives to the water 
pump and the dynamo. Although it is necessary to dissipate 
surplus heat when the engine is running, heat should be 
conserved the moment the engine stops. There is, therefore, 
a great deal to be said for insulating bonnets against thermal 
losses and, incidentally, noise. A thermostatically-controlled 
shutter or blind in the radiator grille is highly desirable as a 
means of increasing thermal efficiency and reducing engine 
wear. 

Engine starting is an operation that is noisy and objection- 
able, particularly late at night. Currently, most engines have 
flywheels that are of larger diameter than their clutches, 
simply to accommodate a starter ring gear. If the flywheels 
were reduced to the same diameter as the clutches, the engines 
could be installed lower, and this would lead to a lower centre 
of gravity of the car. It is obvious, therefore, that fresh 
thinking is required on the subject of engine starting. There 
seems to be no point in not providing a starting handle, since 
a crank of some sort is needed for operating the jack and 
removing wheel nut or nuts: it is not difficult to design a 
handle so that it can be used for all three functions, without 
any sacrifice in respect of either cost or weight. With a very 
light car, the engine can be easily turned, for timing, by 
pushing the car in top gear. 

Body layout should be the first consideration in the design 
of a vehicle. Comfort and convenience of the passengers, as 
well as of the driver, must be given far greater attention. 
Surely there can be no reason for the wide differences 
between the types of seats and shape of upholstery currently 
to be found in motor cars. The cant rails should be high, not 
only in order that the occupants can enter and leave the 
vehicle easily, but also so that the upper edges of the windows 
can be high enough to give a good range of visibility. The 
public seems to be so accustomed to the inconvenience and 
danger of wide pillars and indifferent ventilators on each side 
of the windscreen that serious attempts to improve these 
features have apparently been hitherto regarded as unneces- 
sary. But whatapleasure itis to drive a car without a blind spot. 

Good ventilation without the need for opening windows is 
an attractive amenity. This obviates draughts and is particu- 
larly useful in many foreign countries, in that it enables the 
car to be completely sealed against the entry of dust. It is 
doubtful whether the complication of a refrigeration plant 
could be justified in this country in the foreseeable future, but 
there is a demand for it in hot countries. 

Attractive lines can always be obtained without excessive 
chromium plated decoration. The use of chromium plated 
garnishings tends to aggravate corrosion difficulties. Bumpers 
should not be fitted in such a way that, if they are hit, they 
inflict severe damage on the adjacent panelling. Among the 
other features that need careful study, so far as body design 
is concerned, are quietness and absence of vibration and road 
noise. These are all essential requirements. 

Effortless control is most desirable. As power : weight 
ratios and maximum speeds increase, this will become even 
more important. It also has a considerable bearing on 
comfort, since comfort implies, among other things, absence 
of fatigue on long journeys. Reduction to a minimum, of 
the effort required to operate all the controls applies particu- 
larly to steering, which should also be sensitive in its response 
to the driver’s control. The accuracy with which the car can 
be steered should not be affected in any way by the attitude 
of the wheels, under dynamic loading, in relation to both the 
body and the road. Other essential qualities are a neutral 
steering characteristic and freedom from kick-back through 
the control. Both these features are influenced by the manner 
in which the vehicle structure is connected to the wheels and 
by the steering geometry. The state of knowledge of these 
subjects at present is such that there is no difficulty in 
obtaining these qualities, and their absence from some 
modern cars can therefore be stated to be unpardonable. 
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Unsprung weight should be reduced to a minimum. Not 
only will this give good road-holding and suspension 
characteristics, but also, since the stresses transmitted to the 
structure will be correspondingly reduced, it will be possible 
to make the vehicle still lighter, and the shock absorbers will 
have to dissipate less energy. Some of the tyres, with 
synthetic rubber tubes, currently available perform extremely 
well, and do not even require topping up with air from one 
year to the next. 

Automatic gearboxes have been developed to a fairly 
advanced stage on the other side of the Atlantic, but it is not 
always realized that transmissions of this type were first 
evolved in Europe. It is interesting to note that some of the 
automatic transmissions offered by British manufacturers are 
fitted with an over-riding control. Admittedly, a great deal 
of thought has been devoted to transmission development, 
but it would appear that less costly and lighter mechanisms 
could be developed. Fast and foolproof gear changes were 
made by the automatic preselector arrangement installed on 
Roesch-designed Talbot cars before the war. With this 
device, it was only necessary to preselect first gear. Then, by 
pressing a pedal, all the gears could be engaged successively 
up to top, and back to third and up to top again, without 
moving so much as a finger off the steering wheel. The 
preselector lever was an over-riding control. An essential 
safety feature of this gearbox was that, although the clutch 
was automatic, the engine was at all times connected to the 
transmission so long as any gear was in engagement — an 
indispensable feature in my view. 

There is considerable room for improvement in electrical 
equipment. The battery should be instrumented to warn the 
driver when it requires attention. Contact breaker points have 
not yet reached the same stage of reliability as sparking plugs. 
A great deal more can be done to ensure that reflectors remain 
unaffected by atmospheric conditions. Alignment of head- 
lamps should be made even more easy to effect, and the 
adjustment devices should be so installed that they do not 
become contaminated with mud and corroded. 

With regard to design in general, the best results can only 
be obtained by meticulous attention to every detail of con- 
struction and manufacture. This increases prime costs 
slightly, but results in a car infinitely more economical to run 
and pleasant in the hands of the user. So far as production 
is concerned, efficiency is first determined by the quality of 
the original design, and satisfactory results can only be 
obtained by the employment of the finest tools available: this 
means that manufacture must be planned on the largest 
practicable scale. It should be remembered that the more 
advanced the design, the easier it is to begin by selling in 
relatively large quantities at a high price, and reducing the 
price as the demand, and consequently output, increases. 
Although standardization can help in facilitating long 
production runs, it can lead to stagnation so far as design is 
concerned. All these factors need careful consideration if the 
fast-growing foreign competition is to be met successfully. 





Private Coachwork Competition 


] ETAILS of the Private Coachwork Competition, 
organized by the Institute of British Carriage and 
Automobile Manufacturers, are now available. As in previous 
years, this Competition will be held in conjunction with the 
International Motor Exhibition at Earls Court in October. 
The aim of the competition is at encouraging improvement 
in the design, construction, finish and equipment of British 
coachwork. Three prizes are offered in each of the fifteen 
sections of the Competition: they are the Institute’s Gold, 
Silver, and Bronze Medals. Entry forms can be obtained 
from Secretary of the Institute, 51 Pall Mall, London, S.W.1. 
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Rippon Vacuum Brake 


The Zero Lag System, Which is Designed to Obviate Delay in Operation 


H. C. Rrepon, A.M.1.P.E.* 


Sent the most popular form of power braking, the 
vacuum servo brake has one serious drawback. This is the 
time lag between the operation of the control and the effect, 
if the pipelines are long. This can be serious with heavy 
vehicles, so manufacturers endeavour to lay out the com- 
ponents in a manner such that the pipelines are as short as 
possible, and to avoid sharp bends and joints. At a vacuum 
of 29 inches of mercury, the corresponding pressure is 
14-2 lb/in*; however, the vacuum available is usually less 
than this, and a figure of 10 lb/in* is generally used in brake 
calculations. When a trailer or semi-trailer is coupled to a 
power unit, the length of the pipelines is an even more 
serious handicap, because it is possible to apply the power 
unit brakes fully, before the trailer brakes have been applied; 
some delay is inevitable, because of the low pressure 
differential. 

Tests on articulated vehicles have shown that there may be 
as much as 1 or 2 seconds’ delay between operation of the 
pedal and the application of the trailer brakes. In wet 
weather, the results can be very serious: when the power unit 
brakes are applied fully, the power unit speed is immediately 
reduced, but the semi-trailer is unchecked until the time lag 
is overcome; therefore, during this initial brief period, the 
semi-trailer exerts a forward push on the king pin and may 
force the power unit into a skid, usually resulting in a jack- 
knife effect. 

A new vacuum circuit has been developed, which almost 
completely overcomes this time lag of the trailer brake 
application, and can, in fact, be applied to all vehicles with 
vacuum brakes. This layout is shown in the accompanying 
diagram. In essence, application of the control causes the 
electrically actuated valve to open a subsidiary vacuum line 
to apply the trailer brakes; then, when the main control line 
has been adequately exhausted, the vacuum switch cuts off 
the current to the electric valve, which consequently closes. 
Regulation of the trailer brakes is subsequently effected in the 
normal manner, by the main control valve. 

The important feature of the system is the electric solenoid 
actuated valve, which, when the brake pedal is depressed, 
opens instantaneously, to supply the trailer brakes with 
vacuum through a pipeline connected directly to a reservoir 
on the power unit. In a second pipeline to the trailer brakes, 
which is connected to the valve operated by the foot brake 


on the power unit, there is a sensitive vacuum switch, which 
cuts out the solenoid valve when vacuum from the valve 
actuated by the foot brake reaches a predetermined figure; 
then the trailer brakes are under full control of the normal 
brake system, by means of which the vacuum supplied to all 
the brakes is regulated in proportion to the load applied at 
the pedal. 

In the illustration showing a cross section through the 
solenoid valve, which is wired into the stop-lamp circuit, the 
valve, with its rubber facing, is seated. When the current is 
applied, the valve is immediately pulled off the seating and 
allows the vacuum to exhaust the trailer brake operating 
cylinder. A screw adjuster limits the stroke of the valve 
spindle. This adjuster is of non-magnetic material, namely, 
brass, to prevent the valve from sticking owing to residual 
magnetism. 

Another illustration shows the vacuum switch. This 
comprises simply a casing in which there are two contacts, 
one on a screw adjuster and the other secured to the top of an 





* Vehicle consultant, of Rippon Bros., Woodend Avenue, Speke, Liverpool 24. 
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are: the pipe represented by the heavy dotted line, vacuum relay, electric valve, and in certain applications, the additional reservoir 
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aneroid capsule. When a vacuum is applied to the casing, the 
contact on the aneroid moves down away from the adjustable 
contact, the amount of movement depending on the degree of 
vacuum. The upper contact can be set so that the switch 
will open and break the circuit at any required degree of 
vacuum, up to 30 in of mercury. Initial adjustment of the 
vacuum switch is effected by setting the contacts to break at 
15 in of mercury or approximately 7} lb/in*. Subsequently, 
the setting can be altered to suit individual requirements for 
different applications. 

The operational sequence is as follows. Immediately the 
driver depresses the foot brake on the power unit, the solenoid 
valve on the trailer is opened. The trailer brake operating 
cylinder begins its stroke, to apply the trailer brakes, while 
vacuum is still being delivered through the normal foot brake 
valve through to the trailer. Next, the vacuum switch, set to 





cut out at 7} lb/in®, breaks the circuit to the solenoid valve, 
so that the trailer brakes are then solely under control of the 
foot brake valve on the power unit. The total time for the 
completion of this whole sequence is approximately one 
second. When the foot brake is released, current is cut off 
completely and air admitted to the pipeline, to neutralize the 
vacuum, thus allowing the contacts on the vacuum switch to 
close ready for the next operation. 

Any single-acting vacuum system can be adapted for the 
new layout. The additional components required are: an 
extra pipeline to the power unit reservoir, one vacuum 
switch and one solenoid valve. Fitting presents no difficulty, 
and synchronization can be carried out in about fifteen 
minutes. The layout is the subject of patents, and the 
components are available from the patentees, Rippon Bros., 
Victory Works, Woodend Avenue, Speke, Liverpool 24. 


AVDEL LOCKBOLT 


HE Avdel Lockbolt can be used to replace conventional 

components, such as nuts and bolts, or solid rivets, for 
the fabrication of metal structures. Its principal advantage 
is claimed to be rapid assembly: the Lockbolt can be driven 
with high-speed pneumatically operated hand tools. Driving 
is completely automatic, so skilled labour is not required. 
Other advantages claimed are as follows. The bolt is 
positively and mechanically self-locking. It has high shear 
and tension strengths, as well as fatigue resistance. Pre- 
tensioning is automatically effected uniformly. Its clench 
and sealing qualities are good and, so far as design is con- 
cerned, it is not necessary to allow clearance for a spanner. 
The assembly operation is quiet by comparison with that of 
riveting. 

This Lockbolt assembly comprises a locking collar and a 
headed bolt, the shank of which has a series of annular 
locking, breakneck and pull grooves. The bolt is inserted 
into the hole in the workpiece, and the locking collar placed 
over its protruding end. A pull-gun is then applied, the jaws 
in its nose automatically gripping the pull grooves round 
the protruding end of the bolt. When the trigger of the gun 
is actuated, an axial pull is exerted on the bolt and is reacted 
against the locking collar by means of the swaging anvil of 
the pull-gun. This causes the assembly to be clenched 
tightly together. As the pull on the bolt continues, the anvil 
of the gun is drawn over the collar, swaging and locking it 
into the lock grooves of the bolt. This forms a permanent 
and rigid lock. Finally, the pull breaks off the end of the 
bolt at the breakneck groove. Thus, the Locknut is positively 
set at a predetermined tension. The gun then automatically 
disengages itself from the swaged collar. It is claimed that 
an unskilled operator can place up to 30 bolts per minute. 








The upper illustration is of the Avdel Lockboit and its locking collar 
Of the remaining four diagrams, that at the top on the left shows the 
pull-gun applied to the bolt and collar, which have been assembled on 
the workpiece, the illustration below this shows the swaging anvil of the 
gun moving over the collar, and in the top right-hand illustration the 
end of the bolt is being pulled off at the breakneck groove. The remaining 
diagram shows the completed Avdel Lockbo/t and collar assembly 


Initially, these bolts are being produced in steel and high 
strength aluminium alloy, 4; in and }in diameter. The 
manufacturers are Aviation Developments Ltd., of Kings- 
bourne House, 229, High Holborn, London W.C.1. 





Phase and Continuity Indicator 


EAK voltage sequence in three-phase supply lines can be 
checked by a new pocket instrument produced by Tiltman 
Langley Ltd., of Redhill Aerodrome, Surrey. The instru- 
ment can also be used, of course, to identify broken lines. 
It provides visual signals by means of five neon lamps. 
The whole unit is continuously rated, and three of the 
lamps are arranged so that if the lines under test are live, all 
three lamps light up. In the event of one line being dead, the 
lamp associated with that line lights up, while the others 
remain unlit. Provided that all the lines being tested are 
sound, phase sequence is shown by one or other of the two 
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remaining lamps lighting up. A point worth noting is that 
phase and line continuity are indicated by different lamps. 

Flying leads, terminating in insulated clips or inter- 
changeable test probes, are fitted to the instrument, which has 
a stowage compartment for this equipment. The dimensions 
of the instrument are 3 x 2 14 in. All the electrical 
components are embedded in resin; nevertheless, the weight 
of the unit is only 4 oz. A noteworthy feature of the unit is 
that it has no moving parts and is extremely sturdy. One 
version caters for three-phase, 115/200 volts, 400 c/sec, 
A.C. current, and another for 400 volt, 50/60 c/sec. 





New Plant 


Recent Developments in 


j 

Wanz lapping, polishing, and similar operations will 
reduce surface roughness, they are likely to exercise little 
influence on waviness irregularities generated during 
machining or grinding. The Wavometer is an instrument 
produced by Micrometrical Manufacturing Co., Michigan, 
U.S.A., for measuring waviness on symmetrical surfaces 
of rotation, either internal or external, up to 18 in diameter. 
Provision is made for angular adjustments of the worktable 
up to 30 deg above or 70 deg below horizontal. It gives 
meter readings of the r.m.s. average height of the waves, in 
two wave-bands, directly in microinches. 

Requiring no technical knowledge or special skill to operate, 
the instrument can be used to ascertain what is accomplished 
in steps taken to obtain a less wavy surface by changes in 
production operations. Further, it can be employed for 
measuring work in production and assembly departments 
and identifying unsatisfactory parts before they are finished 
or assembled. 

The operating unit comprises a motor-driven spindle 
carrying the necessary linkages to rotate a tracer around the 
workpiece; a motor-driven, elevating head housing the 
spindle; and a stand supporting the head, the worktable and 
the push-button control panel. Low- and _ high-band 
microinch meters, an oscilloscope and a loudspeaker are 
mounted in a separate cabinet to permit location to meet 
operator convenience. 

A major purpose of the Wavometer is to measure surface 
waviness and to facilitate the study of the phenomenon. 
Different causes produce different numbers of waves on the 
circumference of the work. For this reason, two microinch 
meters are used to divide the waviness into two measurement 
bands. The low-band meter shows the r.m.s. height of the 
long-wavelength irregularities, that is, waves occurring from 











and Tools 
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4 to 17 times on the circumference of the work. For example, 
pockets caused by grinding the work in a multiple-jawed 
chuck will be included in the reading of this meter. The 
high-band meter shows the r.m.s. height of the finer waviness 
irregularities; those occurring 17 or more times on the 
circumference. 

A visual representation of the waviness irregularities 
within either the low or high waveband is given by the 
oscilloscope. Selection of the desired waveband is by the 
switch to the left of the oscilloscope screen. The oscilloscope 
is synchronized with the spindle, and the length of the line 
on the screen represents the full circumference of the work. 
The oscilloscope pattern is not a true profile of the surface, 
but it shows the characteristics of the waviness contour 
within the limits of the wave-band being viewed. Thus it 
shows such things as whether the waves are evenly or 
irregularly spaced; whether some waves are higher or longer 
than others; and the number of waves per circumference 
within the high or low wave-band. The operator soon learns 
to interpret these findings in terms of defects or changes in 
the production operation that produced the surface. 

The loudspeaker is mounted behind the grill in the front 
of the amplimeter and provides an additional check on the 
character of the surface being measured. It translates the 
surface character into sounds that soon become familiar to 
the operator. Also, the operator can often relate these sounds 
to their causes in the production operation. A rapid clicking 
sound shows the presence of nicks, scratches or other 
random flaws which are of too short duration to be shown on 
the meters. The loudspeaker is also useful during set-up 
of the tracer, for indicating when the tip first contacts the work. 

Micrometrical equipment is handled in Britain by Gaston 
E. Marbaix Ltd., Vicarage Crescent, London, S.W.11. 


Micrometrical vertical Wavometer 
Gaston E. Marbaix Ltd 
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Self-sealing swivel joint 

Inserted in otherwise rigid pipework, the Hilyn swivel 
joint will permit oscillation, rotation through 360 deg, and 
angular movement out of axial alignment up to 10 deg in 
any direction. In any position there is no restriction of flow 
and sealing is effected by internal pressure. Pre-tension 
to ensure the pressure-tightness of the joint at very low or 
zero internal pressure is provided by a helical compression 
spring located between the stationary and movable elements. 

Constructionally the joint is simple and comprises five 
component parts only. Mounted in the mouth of the hollow 
body of the stationary member and retained by the cap nut, 
the sealing ring is of polytetrafluoroethylene. On this ring 
seats the part-spherically profiled head of the movable 
member. Tests have shown that the joint will hold pressures 
of steam, air, and water exceeding 2,500 lb/in*. Standard 
types in gunmetal for industrial use are, however, conserva- 
tively rated at 500 lb/in*, for steam, and temperatures up to 
250 deg C. 

Hilyn Industrial Equipment Ltd., Lockfield Avenue, 
Brimsdown, Enfield, Middlesex, produce both elbow and 
straight types in sizes ranging from } in B.S.P. to 6 in B.S.P. 
Sizes up to 2 in B.S.P. are available from stock and the larger 


Self-sealing, swivelling pipe joint 
Hilyn Industrial Equipment Led 


sizes are manufactured to order. For applications in which 
gunmetal is unsuitable, joints can be supplied in malleable 
iron, aluminium, or stainless steel. 


Hydraulic arbor nut 


To tighten up an arbor assembly carrying one or more 
cutters it is fairly common practice to use a long spanner 


and a heavy hammer. A device to render such a crude 
method unnecessary should be welcomed. The Euco 
hydraulic nut enables a high pressure, up to 40 tons, to be 
applied with manual control. Replacing the original arbor 
nut, the hydraulic nut is merely screwed up hand tight and 
the clamping pressure is then applied by turning an Allen 
type key. Spanners and hammers are no longer required 
and the operation is performed quickly and without effort. 
Removal of the nut is as easily accomplished. 

The nut consists of a body bored to form a small diameter 
chamber opening into a larger diameter chamber. These 
chambers are filled with a rubber compound which functions 
in similar manner to a liquid system but is free from leakage 
problems. A j in diameter Allen type screw, equipped with 
a steel ball in the nose, is screwed into the end of the small 
chamber. This ball locates on a steel thrust pad bearing on 
the rubber compound. Pressure is transmitted by the 
compound to a second steel thrust pad in the larger chamber 
and thence to six hardened steel plungers. The plungers 
are slidable in a cage screwed into the larger chamber and 
threaded internally to fit the machine arbor. A cupped 
cover plate transmits pressure from the plungers to the arbor. 
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Hydraulic arbor nut 


Euco Tools Led 


Any machine on which the arbor nut is located outside 
the arbor support can be fitted with the hydraulic nut. It can 
also be used to advantage on slitting and strip-rolling 
machines, and on woodworking machine spindles. The 
standard production range is for arbor threads of } in, j in, 
lin, 1} in and 1#in diameter. The manufacturers, Euco 
Tools, Ltd., 44 London Road, Kingston, Surrey, also produce 
a safety collar for milling arbors. This is intended to prevent 
the over-tightening of the nut which may occur if afi unkeyed 
cutter momentarily stalls in operation. The safety collar is 
conventional except for the provision of a permanently 
fixed key instead of the usual keyway. It is placed between 
the cutter and the nut and, of course, is usable with either 
hydraulic or ordinary nuts. 


Universal table for shaping machine 

The scope of the 30in stroke Invicta Major shaping 
machine is extended by a recently introduced universal 
table. Mounted in the usual manner on the cross slide and 
provided with a heavy-duty support, the table is a deep, 
box-section casting. A tilting top surface, measuring 18 in X 
124 in, can be adjusted to 15 deg in either direction from the 
horizontal in a plane parallel to the ram. With the tilt table 
zeroed, the maximum distance of the table below the ram 
is 14} in. 

In a plane normal to the ram the complete table unit can 
be turned through 90 deg to present a T-slotted side surface, 
18% in X 14} in to the underside of the ram. This provides, 
in effect, a worktable of the standard type having a maximum 
distance of 16} in beneath the ram. 


Universal table for shaper 


8. Elliott and Co. Led 





Tilting and swivelling machine vice 


This machine vice, recently introduced by A. A. Jones and 
Shipman Ltd. Narborough Road South, Leicester, has been 
designed to withstand heavy loading. Identified as Model 
1712, it is built of Meehanite iron castings throughout and 
fitted with hardened and ground steel jaws. The central 
locking shaft and screws are of high tensile steel, engaged 
by nuts of phosphor bronze. 

Jaws are 4 in wide X 1}'in deep and work up to a maximum 
width of 3in is admitted. Overall length and width are 
12in and 10 in respectively, the base width being 7} in. 
Tilting and swivelling adjustments, accurately scaled, 
provide for 90 deg movement in a vertical plane and 360 deg 
in the horizontal plane. 

Auxiliary and master circular locking nuts on the Acme- 
threaded lock shaft are operated by means of a tommy bar. 
The auxiliary nut locks the swivelling base, leaving the tilting 
member free. A solid lock to both swivelling and tilting 
movements is effected by the master nut. 


Injection nozzle servicing bench 

A bench specially designed to facilitate the routine 
servicing of fuel injection nozzles for diesel engines is now 
produced by Leslie Hartridge Ltd. of Buckingham. The 
first has been supplied to the Rover Co. Ltd. 

Dimensions are 8 ft longx4ft 6in highX20in wide, 
and the construction is of mild steel angle and sheet metal, 
with a plastic-surfaced splash back panel. The top of the 
bench is fitted with two stainless steel sinks, with large 
draining surfaces providing ample working space. The 
interior, which is accessible by two large panel doors, houses 
tanks, circulating pumps and filters. 

The left-hand sink is intended for cleansing the exteriors 
of nozzles and nozzle holders prior to dismantling. Fitted 
over the sink is a spout which directs a continuous flow of 
filtered cleaning oil at a low pressure from a large-capacity 
settling tank under bench. Nozzle holders are placed in the 
dismantling jig, fitted close at hand on the bench top, and 
the nozzles quickly and easily removed without any risk 
of damage. On the right is a sink for cleaning nozzles and 
nozzle holders prior to re-assembly. The facilities for this 
are exactly as for the left-hand sink, but the cleaning oil is 
delivered from a second large settling tank. 

Attached to the centre of the plastic splash panel is a small 


— 


Tilting and swivelling vice 
A. A. Jones and Shipman Ltd 


nozzle-cleaning fitment which encloses the nozzle body 
under a Perspex inspection cover. By a single movement 
of a nearby lever, the nozzle body is clamped and a stream 
of either compressed air or cleaning oil is injected through 
the inlet conduit and the spray orifices. 

Holders are cleaned by pressing the inlet on to a tapered 
nipple. This action depresses the nipple to release a stream 
of compressed air to clear the fuel passage and the interior 
of the holder. The nozzles are then finally reassembled in 
a second jig. 


Ferrolux iron-powder electrodes 

Iron-powder electrodes, it is claimed, improve productivity 
by giving increased welding speeds and longer run lengths 
than conventional electrodes. A new electrode of this type, 
termed the Ferrolux, is manufactured by Quasi-Arc Ltd., 
Bilston, Staffordshire, for the high-speed welding of mild 
steel in the flat and horizontal-vertical positions. It can 
be used with either A.C. or D.C. welding plants. When D.C. 
current is employed, the electrode should be connected to 
the positive pole. 


* —_~<= P 
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Servicing bench for fuel injectors 
Leslie Hartridge Ltd. 
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Using a touch-welding technique, the electrode can be 
drawn out to make long, smooth fillet welds. Fillets are 
mitre-shaped with a neat ripple, and slag detachability is 
good. The electrodes are extruded and are supplied in 18 in 
lengths in sizes ranging from 10 S.W.G. to } in diameter. 
To ensure instantaneous arc striking, they are lightly tipped 
at the appropriate end with a special composition. 

Conforming to the requirements of B.S. 639:1952, test 
specimens of weld metal yield the following typical results: 
Yield stress, 29 ton/in*; ultimate tensile stress, 34 ton/in’; 
elongation, 28-5 per cent; reduction in area, 48 per cent; 
Izod impact value (V-notch), 63 ft-lb; bend test, over 180 deg 
without failure. 


Electromagnetic drill post 

For the maintenance, repair, or installation of plant, the 
Wolf-H. & S. drill post can bring high-speed power drilling 
to otherwise difficult or hazardous locations. It will cut the 
time required for setting up and clamping an ordinary post 
and eliminate time-wasting and possibly imprecise hand 
drilling. Manufactured by Wolf Electric Tools Ltd., Hanger 
Lane, London, W.5, it is produced in two models to 
accommodate the firm’s jin and } in capacity, high-duty 
“WD” type drills. With the magnetic drill post they can be 
operated in any position; vertical, horizontal, or inverted. 

As regards the column and headstock, the post resembles 
an ordinary bench-type drill press. The base, however, 
houses powerful electromagnets, centred directly below the 
column and controlled by a two-stage switch mounted 
alongside. This provides a “holding” magnetic value, 
permitting accurate positioning of the equipment over the 
point of drilling. The switch is then advanced to the 
“drilling” position, to fully energize the magnets and also 
to bring the tool into circuit. Drills can be operated on full 
load and at maximum capacity and the positive rack-and- 
pinion feed facilitates accurate results with the minimum of 
effort. 

By releasing the handle on the end of the column, the 
headstock can be swung round the column for lateral 


Wolf-H. & S. electromagnetic drill post 


Wolf Electric Tools Ltd 


adjustment. This handle also serves for carrying purposes. 
A safety chain is provided as an insurance against a power 
failure or the inadvertent operation of the magnet switch. 
A saddle to enable the post to be used on pipes and other 
curved surfaces can be supplied. 

The equipment is available in five standard voltages, 
from 100 to 250 D.C. and 25, 50, and 60 cycles A.C. A 50 V 
model is produced to special order. 





UNIFIED SCREW THREADS 


The International System is Rapidly Displacing Whitworth and B.S.F. Threads 


Te Fourth Plenary Session of the International Stan- 
dards Organization, held during June of this year in 
Harrogate, was attended by delegations from 38 countries. 
This session provided an opportunity for further discussions 
on international screw-thread standards and it was decided 
to recommend to the ISO Council that there should be two 
internationally recognized screw-thread systems. These are 
the unified inch series of threads, the use of which is already 
widely established wherever the decimal inch is the standard 
engineering unit of measurement, and the recently agreed 
metric series of pitch-diameter combinations to be adopted 
by countries using the metric system, though as yet it 
exists only on paper. 

An outstanding feature of the discussions was the weight 
of evidence submitted by the American and the Canadian 
delegations showing that in both countries Unified Screw 
Threads have completely superseded the earlier American 
National Coarse series and the American National Fine 
series. Manufacturers exporting their products to North 
America would benefit, it would seem, by the adoption of 
unified threads in any equipment they offer. 

It is reported by Guest Keen and Nettlefolds (Midlands) 
Ltd., of Birmingham, that a recent survey made within 
the British fasteners industry has shown that the use of 
unified threads for precision bolts and nuts is increasing 
rapidly in Britain. The automobile, petroleum, and agri- 
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cultural engineering industries are all using large quantities, 
and other industries are gradually adopting them. Twice as 
many precision bolts and nuts of all grades, and machine 
screws of } in diameter and over, are currently being pur- 
chased with unified threads as with Whitworth or B.S.F. 
threads. Furthermore, now that the British Standard 2708 
for Normal Series Unified Black Bolts has been published, 
there is an increasing demand for unified threads on that 
type of bolt. 

While important sections of industry will continue to 
use B.A. threads for machine screws smaller than } in 
diameter, the demand for small screws with unified form 
and pitch to the American standard is rising. Already it 
represents about 10 per cent of the total demand. There 
appears little doubt that the unified screw thread has become 
established as one of the important thread systems in use in 
Britain and that it will eventually displace both Whitworth 
and B.S.F. systems. 

Unified threads have gained support in Scandinavia and 
Holland, and at least one Swedish manufacturer has changed 
from metric threads to unified inch threads. On the Euro- 
pean continent generally it is probable that metric threads 
will remain as the first choice. However, the metric countries 
are now following the example of America, Britain and 
Canada in unifying their standards which, hitherto, have 
differed from country to country. 





MECHANIZED HEAT TREATMENT 


The Firth-Derihon Stampings Ltd. Batching Plant at Darley Dale 


Wren the Darley Dale works was built in the 1941/42 
period of World War II, conditions then obtaining necessi- 
tated the installation of a coke-fired producer gas plant to 
operate in conjunction with producer gas-fired, forge- 
reheating furnaces and small batch-type, heat-treatment 
furnaces. These operated satisfactorily up to 1956. At that 
time the need for much greater accuracy of heat treatment 
procedure to deal with the whole range of the highest quality 
alloy and carbon steels, nickel-based alloys and titanium 
alloys, together with increasing maintenance requirements 
of the gas producer plant, impelled the decision to change 
over to the use of town gas for all furnace firing and to 
modernize the furnace equipment. 

Until then, the Darley Dale works and the parent works 
at Tinsley, Sheffield 9, had been individually responsible 
for the heat treatment of their own production. It was 
decided, however, to instal a completely new heat-treatment 
plant of adequate capacity at the Darley Dale works, and to 
concentrate there the whole of the heat-treatment require- 
ments of the Company. 

The first stage in the modernization programme was the 
laying of a 12 mile long X 15 in diameter high-pressure town 
gas main from Chesterfield to the Darley Dale works, the 
installation of a new high-capacity, town gas meter and 


governor house, and extensive modification of the internal- 
distribution gas main. 

The commissioning of this central plant, which is com- 
parable technically with modern installations in Europe, has 
resulted in a reduction of 50 per cent of the labour force 
previously employed on heat treatment, and also a reduction 
of 75 per cent in the number of heat-treatment furnaces 
previously operated. 

The new plant, incorporating many advanced features, 
was designed jointly with Gibbons Bros. Ltd., Honeywell 
Brown Ltd., Hartons Ltd., and members of the Brown-Firth 
Research Laboratory. It comprises: 

3 Gibbons dual-system, town gas-fired, heat-treatment 
furnaces 

2 Gibbons town gas-fired tempering furnaces 

1 Gibbons oil-quench machine 

1 Gibbons-Van Marle turntable charging machine 

1 Instrument and control room 

1 Centralized waste gas discharge system 

Slow-cooling chambers, forced air cooling tables and loading 

tables. 

All the furnaces have dimensions of 11 ft Oin length, 
6 ft 6in width and a height of 3 ft 3 in to the spring line 
of the arch in the doorways. Furnace loads up to 5 tons in 


The general layout of the new heat-treatment plant. On the near side of the rotating charging machine are loading tables, slow-cooling chambers 

and forced air cooling tables. The rotating charging machine is withdrawing a batch of turbine discs from the oi! quench machine. On the far 

side of the charging machine, located from left to right, are the instrument control house, recirculating tempering furnaces, two dual-system furnaces, 
oil quench machine, dual system furnace and recirculating low temperature furnace 
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Half-shafts and crown wheels being withdrawn from a dual-system 
furnace prior to transfer to a forced-air cooling table 


weight are accommodated. Dual-system furnaces have 
normal operating temperature ranges of 200-750 deg C with 
forced recirculation, and 750-1,250 deg C without forced 
recirculation. Tempering furnaces, with forced recirculation, 
have normal temperature ranges of 200-750 deg C. 

Furnace temperatures are electronically controlled by a 
fully automatic electro-pneumatic system, the Honeywell- 
Brown control instruments being housed in a centrally 
located, air-conditioned control room. The dual-system 
furnaces are single-zone controlled, and the tempering 
furnaces are two-zone controlled. Temperature distribution 
throughout the furnaces is held to extremely fine limits and 
is indicated and recorded at any six points in each furnace. 

All furnaces are fully instrumented and controlled to 
safeguard against failure for any reason. Compressed air for 
the operation of the pneumatic control equipment is supplied 
by duplex air compressors and receiver units mounted on 
top of the control room. These compressor units are auto- 
matically controlled from the room below. Kent gas-flow 
recorders are used to record the gas-flow rates, and the total 
gas consumption, of each furnace. Waste gases from the 
furnaces are collected through a centralized, overhead, 
waste-gas main and then discharged into the atmosphere 
by a high-capacity, waste-gas fan delivering to an exhaust 
stack. 

The oil quench machine is of the fully enclosed type with 
automatic door operation. Automatic lowering and lifting 
of the load, with variable-controlled oscillation of the load 
during the quench period is also incorporated. This ensures 
the optimum oil flow conditions during the quenching cycle. 
For cooling the oil in the quench machine, the oil is drawn 
from the top of the tank; passed through a water-cooled oil 
cooler and returned to the tank by way of distribution ducts 
in the tank base. The oil cooler is capable of dealing with 
27,000 gallons of oil per hour, using 12,000 gallons of water 
per hour. Oil temperature is shown by an indicator on the 
discharge pipes from the oil tank. 

The charging machine used in conjunction with the loading 
tables, furnaces and oil quench machine is an all-electric, 
four-arm, turntable design, capable of handling 5-ton loads. 
Four motors are used for lifting, lowering, charging and 
discharging, traversing and rotation. Power is supplied to 
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Forgings being transferred by the rotating charging machine from a 
dual-system furnace to the oil quench machine 


the charging machine by means of a specially designed 
motorized cable-drum unit mounted on the charging 
machine. The feed cable is laid down in a small duct below 
floor level. 

Incoming materials are received into the reception bay 
in stillaged form. Diesel-engined forklift trucks and electric 
battery-operated stillage trucks are used for the movement 
of the stillaged loads into the storage area, and between the 
storage area and the loading tables. After treatment, the 
work is again stillaged and is trucked to the adjacent inspection 
department. In the main heat-treatment bay, electric over- 
head cranes are used for assembiing the heavier forgings on 
the loading tables. Dependent on the weight and section 
of the forgings to be treated they are loaded into special 
heat-resisting furnace trays or on to heat-resisting bearer-bars. 
After the load has been assembled on the loading table it 
operates as a unit load throughout all subsequent operations 
in the heat-treatment department. 

In general, the plant has been laid out to handle large and 
small batch production efficiently and to eliminate manual 
handling, as it has to deal with a wide range of forgings 
varying in weight from a few ounces up to about 800 pounds. 


INDUSTRIAL PURCHASING 


HE full text of the lectures given by Professor Howard 

T. Lewis, of Harvard University, at the Advanced 
Purchasing Course conducted by The Purchasing Officers 
Association at Christ Church, Oxford in April, 1958, is now 
available in booklet form. In these lectures Professor Lewis 
deals with the increasing importance of purchasing as a 
management function, and with the latest American tech- 
niques applied to Forward Buying, Value Analysis, Vendor 
Relations, and Purchasing Performance Evaluation. 

Short papers on each of these subjects by British author- 
ities are also included, together with individual comments 
on the lecturer’s points and his replies. Three very detailed 
case problems are presented, followed by Professor Lewis’s 
analysis of their solution. The booklet can be obtained from 
The Purchasing Officers Association, Wardrobe court, 146A, 
Queen Victoria Street, London, E.C.4, price 10s. 6d. 





‘“POLYORC BH” 


TUBING 


A New Product in High-Impact, Rigid P.V.C. by Yorkshire Imperial Metals Ltd. 


N ORMAL types of rigid P.V.C. have always suffered the 
disadvantage of being somewhat brittle, and this character- 
istic has prevented their use for applications where both 
non-corrosive properties and robustness are required. 
High-impact, rigid P.V.C. is a relatively new compound, 
originally developed in the U.S.A., production of which 
commenced in Great Britain in March 1957. It represents 
the highly successful outcome of research to increase the 
shock resistance of rigid P.V.C. whilst retaining, as far as 
possible, its exceptional chemical resistance. 

The impact strength of the new material is from 10 to 
15 times greater than that of normal, unplasticized P.V.C. 
Reductions in maximum safe-operating temperature and in 
resistance to certain chemicals are compensated for by a 
lower specific gravity and the greatly increased impact 


strength. 


Advantages 

The great majority of the advantageous characteristics 
of rigid P.V.C. are possessed by the new material. Corrosion 
resistance, light specific weight, non-ageing and weathering 
characteristics, non-inflammability, chemical inertness, and 
resistance to scale build-up are all retained. In most cases, 
therefore, high-impact P.V.C. can be used for applications 
for which normal P.V.C. has previously been used or recom- 
mended and, in addition, can be used where exceptional 
resistance to shock is also essential. Salient properties of 
the new material are:— 

Impact strength—15 ft-lb per inch of notch, Izod. (This 
makes it at least 10 to 15 times stronger than normal 
P.V.C.) 

Tensile strength—6,000 lb/in*. 
than that of normal P.V.C.) 

Softening point—70-75 deg C 

Co-efficient of expansion—10 x 10~° per deg C 

Chemical resistance—Resistant to acids and alkalis. 
(Affected by concentrated acids, more readily swelled 
by common solvents) 

Flammability—Does not support combustion 

Specific gravity—-1 +35 

Tubes and fittings in a wide range of nominal bores up 
to 4in diameter are now being manufactured by Yorkshire 

Imperial Metals Ltd., of Leeds. 


(This value is slightly less 


Applications 

Its light weight, corrosion resistance, non-inflammability 
and rigidity has already attracted the interest of shipowners 
and shipbuilders, for use in cold fresh and salt water services, 
sanitary services, sounding pipes and vent pipes. Although 
more expensive than galvanized iron or steel pipes, the 
savings in weight and maintenance expenses can easily 
offset the initial cost. The ease of manipulation and installa- 
tion, when compared to metal pipes, should also effect 
savings. This will be more pronounced as plumbers and 
pipe fitters become more experienced and skilful in the 
manipulation of tubes made from high-impact P.V.C. 

The potential industrial uses to which tubes in this new 
material can be put are widespread. With very few exceptions, 
most corrosive liquids can be conveyed with absolute safety, 
at room temperature. Installations can be carried out with 
the minimum amount of effort and equipment, and main- 
tenance is negligible. 

For use in the motor car manufacturing industry, the use 





of tubing in this new material for pickling and plating 
solutions, industrial effluents, air-conditioning and ventila- 
tion, and also in battery manufacture can be readily considered. 
Another application is to pneumatic tubes for conveying 
messages and laboratory samples and some of these have 
been installed in “Polyorc BH” tubing and are operating 
in corrosive atmospheres. They are also more silent in 
operation than metal tubes. 


Jointing, bending and manipulation 

The jointing of ““Polyorc BH” tubing can be effected by 
using a solvent adhesive with plain socket-ended fittings. 
This method has the advantage that thin gauge tube can be 
used where long straight runs are encountered. 

The notch sensitivity of high impact tubing is not as great 
as with normal rigid P.V.C. and screwed tubes and fittings 
can be used. A B.S.P. taper thread should be cut on the 
tube, the fittings having a B.S.P. parallel thread, and the 
joint may be made dry. If a permanent joint is desired, 
a solvent cement can be applied to the threads. Other 
types of jointing compound, or hemp, should not be used. 
Only heavy, screwing-size tube should be used for this 
method and care should be taken that all the threads are 
fully engaged. 

The bending of tubes up to 4in nominal bore is best 
accomplished by filling the tube with fine dry sand and 
applying heat evenly to the tube in the area of the bend. 
The ideal way of applying heat is by infra-red heaters, or 
from a radiant heat source, but in small bore tubes the 
careful use of a blowlamp will be found satisfactory. 

When the heated area has been sufficiently softened, the 
tube can be bent in the hands in the case of small bore 
tubing (or alternatively with the use of a bending spring); 
round a former for tubes of medium size, 1} in to 2} in 
nominal bore; or by being eased into position on a bending 
table where larger tubes of from 24 in to 4in nominal bore 
are involved. Cooling and setting into position can be done 
by either immersing in cold water or by pouring cold water 
over the tube. 


Examples of different jointing methods for ‘‘Polyorc BH’’ tubing. From 
top to bottom—cemented spigot, cemented sleeve and screwed fitting 
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CURRENT PATENTS 


A REVIEW OF RECENT AUTOMOBILE SPECIFICATIONS 


Ride leveller for leaf springs 


This levelling device for adjusting the 
riding height of a vehicle to compensate for 
changes of the load carried can be applied 
to conventional suspension systems with a 
minimum of changes to existing structures. 
The rear end of the spring is connected 
to the frame by a shackle and a C-shaped 
spring hanger. At the front end, the 
anchorage bracket A has spaced, aligned 
bores which are bushed to receive a cross 
shaft B. Positioned between the laterally 
spaced bushings, the spring eye is non- 
rotatably secured to the cross shaft by a 
pair of pins C. 

At its inboard end shaft B is squared to 
receive a short lever D. Into the eye of 
this lever is hooked the end of tension 
spring E hingedly attached to the piston 
rod of a hydraulic cyclinder unit F. 

The magnitude of the force exerted on 
lever D is dependent upon the position 
of the piston in cylinder F. When the 
vehicle is loaded sufficiently to lower the 





riding height, this height can be restored 
by movement of the piston to increase the 
tension on spring E. Thus torque is 
applied to the spring eye to raise the vehicle 
frame to the desired height. 

Pressure fluid is supplied to the appro- 
priate end of the cylinder by a pump G, 
indicated diagrammatically. A valve H, 
responsive to movement of the frame 
relative to the road wheel, controls fluid 
flows to and from the ends of the cylinder, 
and J is a reservoir for the return flow. 
Patent No. 790104. Ford Motor Co. Ltd. 


Auxiliary springing device 


In an otherwise conventional rear 
suspension system, the main spring is 
supplemented by an auxiliary spring, lying 
laterally either inboard or outboard of the 
main spring and constrained between a 
bracket above the axle casing and an 
extension arm depending from the rear 
shackle. The bracket A is secured to either 
the axle casing or to the spring pad and 
lever arm B is either mounted on the 
shackle or is an integral extension of the 
shackle. 

The illustration shows a helical spring C 
operating in compression and incorporated 
in a damping cylinder D of either a 
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No. 790239 


pneumatic or hydraulic type. Alternative 
layouts, referred to in the specification, 
employ unenclosed springs operating in 
tension or in compression. The linkage 
is adjustable by means of the screwed-shank 
hook at the rear connection. Patent No 
790239. Toledo Woodhead Springs Ltd. 


Demountable counterweights for 
disc crankshafts 


Particularly in relatively small engines, 
crankshaft counterweights are likely to 
restrict access to connecting rod and main 
bearings. In the case of disc-type crank- 
shafts, threaded axially into tunnel crank- 
cases, integral counterweights are likely to 
be of inadequate mass and demountable 


weights must be attached to the faces of 


the discs since the discs serve as the main 
journals. Axial drilling of the discs for this 
purpose presents difficulties. The inven- 
tion provides for divided counterweights 
mounted on wedge-shaped surfaces on 
faces of the discs and clamped by transverse 
bolts. Two methods are illustrated. 

A pair of half-weights A are provided 
on each web for each crank throw. The 
face of the disc web is grooved at B at 
right angles to the plane of symmetry 
including the crankpin, the outer wall of 
the groove being inclined to the web face 
At an angle to the groove, similar but 
oppositely inclined faces C are machined 
on the periphery of the web. Half-weights 
A are machined with grooves corresponding 
to the wedge-shaped projections D remain- 
ing on the web, and on these they are 
securely clamped by a single, transverse 
bolt E. 





No. 790749 


In the alternative attachment, arcuate 
surfaces F and G replace the plane surfaces 
of the previous example. As the half- 
weights have a pivoting movement relative 
to one another when the clamping bolt is 
tightened, part-spherical collars H are 
provided to prevent distortion of the bolt. 
Patent No. 790749. Maschinenfabrik 
Augsburg-Nurnberg A.G. (Germany). 


Combined shoe and disc brake 


Distribution of braking torque between 
a number of distinct friction elements 
results in a cooler-running brake. In this 
combined brake the shoe elements are 
applied by the operator and the reaction 
developed is used to apply the disc 
elements. The unit comprises a torque 
plate A bolted to the axle casing and a 
drum B mounted on the wheel hub. An 


No. 790675 


annular flange C is attached to the mouth 
of the drum and thus three working 
surfaces, one drum-type and two disc-type, 
are provided. 

A pair of double-acting hydraulic brake 
cylinders are mounted on plate A and 
actuate shoes D through linked struts E. 
On each side of the web of a shoe is 
arranged a sector-shaped element F faced 
with friction material to engage respectively 
the drum wall and the annulus C. Cam- 
ming devices G consists of opposed ramps 
in shoe and sector, each with an interposed 
ball H. 

The profiled ends of sectors F extend 
beyond the web of the shoe to anchor and 
pivot on the ends of the brake cylinders. 
Tension springs J are connected between 
pairs of sectors to constrain them to the 
normally retracted position. The combined 
shoe and sector units are suspended vertic- 
ally by springs K and are held to the upper 
brake cylinder by a spring L. Patent No. 
790675. Bendix Aviation Corporation 
(U.S.A.). 


Composite panels of synthetic 
plastic material 


Particularly, but not exclusively, intended 
for motor vehicle bodywork, this composite 


365 





panel comprises at least one layer with an 
unbroken surface and one layer formed 
with staggered lines of cup-like depressions 
of circular or hexagon shape and having 
inclined walls. Epoxide resins are suitable, 
hardenable materials and may be rein- 
forced in known manner. The smooth 
external skin can, with appropriate selection 
of material and moulding procedure, be 
given a highly polished surface in the one 
operation. 

Panels are light, easily produced, and 
can be made adequately stiff, especially 
in torsion. They enable practical advantage 
to be taken of the non-corroding properties, 
reduction of vibration and noise, insulation 
with respect to sound, heat, and electricity, 
suitability for tropical as well as temperate 
climates, and ease of repair, that are 
characteristic of the synthetic material. 
The use of circular or regular polygonal 
depressions ensures that resistance to 
bending is the same in all directions. 

Preferably, the layers are fused together 
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No. 790253 


at areas of contact. If all layers are of the 
same material, fusion can be effected by 
assembling while still “wet’’ and then 
completing the hardening and shaping. 

Of a number of variants, four construc- 
tional examples are shown. At A is a simple 
panel of the minimum two layers, while at 
B a plain sheet is provided on each side 
of a pressed sheet. Duplex panels have a 
pair of pressed sheets with a plain sheet 
on each side of the pair, as atC. The panel 
at D is similar to C but has a third plain 
sheet located between the two pressed 
sheets. Patent No. 790253. Daimler-Benz 
A.G. (Germany). 


Pneumatic suspension spring 


A particular object of this invention is 
the construction and arrangement of 
seatings and the co-operating seats of the 
tubular member so that under fluid 
pressure a sealing engagement is effected 
without the use of a clamping 
devices. Several forms are dealt with in 
the specification and in each there is 
provided a pair of spaced supports with a 
tubular fluid chamber — een. 

In the example, the form of construction 

its the use of existing equipment used 
in the manufacture of rims and tyres. 























The lower cover A has a pressed-out 
central depression to ge the location 
boss B on the support plate, and a rolled 
annular flange of a section providing a 
bead-receiving seat C and shoulder D. 
Except that it is apertured to admit air by 
way of valve E, the upper cover is identical 
with the lower one, although in the diagram 
an alternatively shaped boss and depression 
is shown. Intermediate the two support 
plates is an annular rim F, rolled with seats 
and shoulders on both sides. 

Mounted between the covers and rim F 
are two resilient members G, resembling 
tubeless tyres, formed with beads rein- 
forced with inextensible bead wire. The 
metal parts can be stamped or rolled at low 
cost and do not require moulding or 
machining operations. Patent No. 786845. 
Goodyear Tire and Rubber Co. (U.S.A.). 


Machining piston rings 

Piston rings, finish machined on their 
faces, are assembled in a column, clamped 
together, and turned internally and 
externally to a shape suitable for producing 
the necessary tension when fitted in the 
engine cylinder. During the turning 
operation there is a risk of rings being 
displaced from their position in the 
assembled column. 

This disadvantage is obviated by the 
method of the invention. When the blanks 
A are being assembled they are secured 
together by layers of adhesive B, of a type 
that can be removed subsequently by a 
solvent or by evaporation. 

Since the blanks are not truly circular 
either before or after machining, circular 
centring rings C are secured to the ends 
of the column of blanks, also by adhesive. 
Such rings are at least 0-01 mm larger 
than the major diameter of the blanks. 
Patent No. 790178. H. Teves and E. A. 
Teves (Germany). 















































No. 790178 


Positive displacement blower 


This vane-type rotary blower, suggested 
as suitable for application as a charging-air 
or cooling-air blower for internal com- 
bustion engines, is remarkable by reason 
of the resilient sheet metal vanes which are 
a feature of the design. The vanes are 
always flexed in the same direction, and 
at all angular positions of the rotor the 
slippers are in advance, in the direction 
of rotation, of the point of attachment to 
the rotor. Any convenient number of vanes 
may be used and two-vane and three-vane 
units are shown diagrammaticall 

In the first, two vanes A are clamped to 
the rotor at diametrically opposite points 
by cheeks B. The vanes are of phosphor 
bronze or spring steel and, with the rotor, 
divide the casing into two chambers C and 
D which continuously change in volume 
as the piston is rotated. Adjacent the outer 
end, each vane is bent to an S-shape so 
that the extreme end is approximately 
radial to the casing bore. This end engages 


No. 790116 


freely in a groove in the inner face of the 
slipper E. On its outer face the slipper is 
substantially flat and consequently engages 
the casing bore only at its leading and 
trailing edges. The slipper may be of a 
non-metallic material, such as nylon or 
polyurethane. 

In the casing wall are rows of intake 
ports F and delivery ports G. In the 
position shown, chamber C is filled with 
air at atmospheric pressure while the air 
in chamber D is initially at a “residual” 
pressure approximating to the delivery 
pressure. Pressure equalization between 
the two chambers is effected by transfer 
through ports H. 

The second example shows a three-vanie 
model. The casing is furnished with 
similar intake ports F and delivery ports G, 
but in this instance by-pass ports are not 
required. Three chambers, intake J, 
compression K, and exhaust L, are formed 
by the vanes and during one revolution 
each chamber performs each function once. 
After the delivery ports are closed, the 
exhaust chamber enlarges to an extent 
that the residual pressure is reduced to 
admission pressure, at least, before the 
intake ports are opened. Patent No. 790116. 
F. 3. Dean (Britain) and Auto Union 
G.m.b.H. (Germany). 
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RESISTANT 


PLATE 


APPROVED 
UNDER D.T.D. 900/4505 


A skew gear, Kanigen plated all over 
for wear resistance 
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KANIGEN: is a _  nickel-phos- 
phorus plate deposited by chem- 
ical reduction. It gives ccmplete, 
uniform coverage to parts of 
complicated shape and _ the 
thickness can be controlled to 
fine limits. 


PROPERTIES: 


Composition 92°, Nickel 
8°, Phosphorus 
Melting Point 890°C, 


Electrical 60 microohm cm. 
Resistivity 


Hardness 500— 1,000 V.P.N. 
according to heat 
treatment. 


Uniformity within 10% 


Kanigen can be applied to all steels, 
including stainless steel, and to alu- 
minium, copper, brass and cast iron. 
Kanigen is a registered trade mark of 
Albright & Wilson (Mfg) Ltd. 

\\ kamicen 7 


Considerable capacity is 
available for jobbing plating 


FOR FULL INFORMATION WRITE TO: 


ALBRIGHT & WILSON 


(MFG) LTD 
KANIGEN DEPARTMENT 


I KNIGHTSBRIDGE GREEN - LONDON - SWI 





ae Wrong with Sifbronze! 


says Will the Welder 


As far as I’m concerned, Sifbronze 
welding has one big advantage—its 
low temperature application. That 
makes it quicker and easier to use, 
and I always find it gives the strongest 
weld. 

There are 31 different rods in the 
S.I1.F. range—so you'll always find 
one for the job in hand. There’s no 
doubt about it—you can’t go wrong 
with Sifbronze! 

If you’re not yet using Sifbronze I 
recommend you write at once for 
details to 


SUFFOLK IRON FOUNDRY (1920) LTD., 


Stowmarket Suffolk Tel: Stowmarket 183. 





Courtesy: Norman Cycles Ltd 


Norman Cycles Ltd. had a masking 
and insulating problem on their 
hands. The insulation on the 
ejector tube arms of their ‘ Mag- 
netic Field"’ spraying equipment 
collected a gradual paint build-up. 
This accumulation of magnetised 
paint in time induced a short 
circuit — burning out the tube, 
which cost £11 to replace. 
Sellotape Polythene Electrical 
Tape wound round the tubes 
provided the ideal protection from 
burn-out. It not only insulated 
perfectly, but was simple to strip 
off and replace whenever the paint 
build-up approached the danger point 


The wide range of Sellotape products allied to the industrial 
i to solve a great variety of 
n experience of our representatives enables us ' 
unusual problems. Technical advice is free—why not have a word with 
the Sellotape man in your area? 


probiem of 


; MASKING & PROTECTION TAPES 
protection Sellotape ix the Registered Trade Mark of Adhesive Tapes Ltd. 


Sole Distributors in the United Kingdom: 
The INDUSTRIAL SELLOTAPE DIVISION of Gordon & Gotch Ltd. 
- 8-10 PAUL STREET, LONDON, E.C.2. Phone: BIShopsgate 6511. 
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THE SIMMS CR TYPE 
MAY BE THE ANSWER 
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The quick fastener 
of sure reliability 


Shown here in 
the locked 
position, the 
Dzus Fastener 
is instantly 


unlocked by 


@ quorter turn 

FASTENERS kee 
wise. No 

special tool 

is required 


Cam ope ration ensures 


This is the fastener so widely é 
used for fast assembly operations remparte mm O 
in the precision mass-production of fastener can be sup- 
today. It is indispensable for fastening jv te hime te 
hinged or removable parts which 
have to be cleaned, adjusted or inspected. 4 ; so sprig maunting 
DZUS Fasteners are easily applied to b4 oud guardeanelaae 
solid or laminated materials of any P powees ae oo fl 
gauge. They have tremendous holding 
power but only an easy quarter turn F 
clockwise is necessary to lock Write for fall details of application to your particular industry to 
them fast, or unlock them. DZUS FASTENER EUROPE LIMITED 
Farnham Factory Estate - Guildford Road - Farnham - Surrey 
Sales Agents in U.K.: THOMAS P. HEADLAND LTD 
Melon Road - Peckham - London - 8.E.15 














the production of 
every type of 


CONSULT— 


By courtesy of FODENS LTD 
The range of crankshafts going through our factory sometimes covers nearly 
a hundred different types. 
It is more than possible that we could handle your requirements, whether 
they be for small refrigerator eccentrics or diesel engine crankshafts. 


LAYSTALL ENGINEERING CO., LTD. 
53 GREAT SUFFOLK ST., LONDON, S.E.l. Telephone : WAT. 6141. 


ball Laustall  Laystal. Laystall Laystal La 
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van 


Model 557A incorpora- 
ting a 2-speed epicyclic 
unit giving 10 forward 
speeds. Suitable for an 
engine torque of 480 
Ib. ft. 


Mode! 56! 5-speed gear- 
box suitable for an 
engine torque of 750 
Ib. ft. 


Keeping abreast of the modern trend 
towards larger engines, new David Brown 
gearboxes now coming into production 
give the reliability and ease of operation 
which characterises the smaller units in 
the range. 

They are designed for right or left hand 
control and can be supplied with forward 
control units. Full power take-off drives 
also fitted where required. 

Both models are available as standard 
5-speed units or can be supplied complete 
with integral 2-speed epicyclic units giving 
10 forward speeds. In addition a choice of 
under-drive or over-drive gear ratios is 
offered, giving the widest possible range ae 


of application. DAVID BROWN 


FULL PARTICULARS NOW AVAILABLE CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS ’ HUDDERSFIELD 
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In a matter of hours, RUST 
you NEED POSITIVE can spoil a weeks work 


Machined parts must be effect- 


INTER-PROCESS ively protected at all times. 


There is no easier, more 


PROTECT ! ON FO R convenient or economical way 


of performing this important 


MACHINED PARTS duty than by using the correct 
grade by RODOL 


opucTs 


OMPLETE RANGE OF RODOL Ph RUST IS INDUSTRY'S BIGGEST SPOILER 


»< are materials 
u 1 reventives 4 . 
OL series of rust rter-process protection, 


» ROT 
jed in the R toa : ; 
luc ct steel against all hazare sat watering rer ° 
1 eet 18et tment in storage or tra 1 ea sk for aie 
ee i efore 1 permanent finish is given. 
. n be d 
protectio . 2 
and literature. 


FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 
Telephone : HYDE 3471 (5 LINES) Telegrams : EMULSION, HYDE 


THERE IS AC 


























; SINCE 1807 








FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE: LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 
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PARK GATE 


QUALITY STEELS 
FOR NUTS & BOLTS 





high tensile 
steel bars 





THE PARK GATE IRON & STEEL wasaeiled LIMITED cache pean: 


AQ) Company TELEPHONE ROTHERHAM 2141 (10 lines) TELEGRAMS YORKSHIRE, PARKGATE. YORKS 
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MACHINING 
NEEDED 
WITH 
SINTERINGS ! 


Think of the savings you would make if you could eliminate 
machining! Impossible, you might think ? No, nota bit of 
t. For so great are the advances made in recent years in 
powder metallurgy that it is now possible to produce a vast 
range of pieces in their finished state! 

A'ready many manufacturers dealing in quantity production 
are taking advantage of these techniques. And at Sintered 
Products Limited, still further applications are being found 
daily to help industry achieve a faster, more economic 
production of parts. Perhaps they could help you’ 





“.. Sintered Simon says 
: $ave on SINTERED 


. 
*eneeeeeeeeeeeee COOH eee eeeeeee® 


Our Representativewill gladly call to discuss your particular problems 
Or write for the DURASINT booklet giving you full details to 


Sintered Products Limited 


( One of the Sheepbridge Engineer ng Group) 
Hamilton Road, Sutton-in-Ashfield, Notts 
Phone: Sutton-in-Ashfield 590 Groms: Sintered, Sutton-in-Ashfield 


Pot 
Maximum 
Production 
Cypttan and Yusret Lathes 
with copacilia up to Bin. 
daring wor bed and Bb tr, dit 
holt theough spinitte 


~ Full details on request ~ 


H.W.WARD & CO.LTD 


SELLY OAK, BIRMINGHAM 29 se ity oak 113! 


Automobile Engineer, September 1958 








rierisn aia TT it 


LaF >, * 


Pa 


Around the world... 


leadin 'g Cars ave fitted with 


” 





MORSE CHAIN DIVISION 
BORG-WARNER LIMITED LETCHWORTH * HERTS TEL: LETCHWORTH 2170 


MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS, TORQUE CONVERTERS, 
ONE WAY CLUTCHES, MORSE CHAINS AND HARTCLIFFE CHAINS 
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Automobile 


es ee chassis Se 
design 


R. Dean-Averns This volume provides a comprehensive survey of all the fundamental 
” aspects of automobile design apart from the prime mover, This 

greatly-enlarged second edition contains chapters on the techniques 
of independent suspension and chassisless construction, together 
with much material on methods of stress measurement, anti-corrosive 
treatment of metals, road spring design and streamlining, Much of 
the emphasis is on problems of the heavy commercial or public 
service vehicle, but in general the work is equally applicable to the 
lighter field of car design, 





Second edition 30s net from all booksellers, by post 31s 4d 





Published by Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 








TULL LEER 
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Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them ! 


IL mage a bolf for t/ 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 
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We are proud that over the years we have been closely associated 
with Rolls-Royce and Bentley, supplying them with Pistons, 
Gudgeon Pins and Rings. We also produce the Turbine Blades 
used in the Rolls-Royce Conway and Dart turbine engines 


The same high standard of craftsmanship and 
precision engineering goes into all our product 


for both the manufacturing and replacement trad¢ 


HEPWORTH & GRANDAGE LTD 
BRADFORD 4 
Established for over $0 year 


There is no sabstitute for experience 
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Rolls-Royce 
Piston 

and Dart 
Turbine Biade 





Model 
ST 210 


_ 


PATENT No. 
778865 


peetog Vertical Lift Clamp 


) TRADE MARK 





Due to its unique system of linkage, this clamp has two 
outstanding features. Firstly, the spindle travels in a vertical 





direction substantially throughout its travel so that it is 
possible to clamp into or through locating holes. Secondly it 
can be operated in a very confined space and providing 
there is 4” available behind the component being 

clamped, or atotal space of 52, for instance between 

pillars then this clamp can be operated satisfactorily. 





Fully Open Position 
Shows Space Economy. 
This Clamp Can Be Used 
in a Confined Space of 53’ 


Speed Fouts Lf 


VEREKER HOUSE, GRESSE ST. LONDON W41. Museum 1039/1099 





Literature 
on Request 











Gear Hardening is one of the several 
production line operations for which 
Induction Heating is admirably suited. 
The right way to tackle the problem is to 
ask Delapena to put their Applications 
Department at your disposal. 


Getting your teeth into the problem 


They will show, with particular refer- 


ence to your manufacturing needs, how 
This equipment, for example, 


costs can be reduced by the elimination 
is fully automatic and handles 


of grinding operations; how tooth profile 
can be finally hardened with the mini- 
mum of ‘shape change’; and how a 


gears within a range of 14" to 
26° diameter, 2 to 10 diametal 
pitch, face widths up to 8" and 


quieter and longer-lasting gear results. 
helical gears up to 30°. 


To problems of repeat Hardening, 
Soldering and Brazing, Delapena Induc- 
tion Heating Equipment can provide an 
economical answer. 


Consult us now. Let us get our teeth 
into your problem. 


Delapena INDUCTION HEATING 


DELAPENA & SON LIMITED 


Manufacturers of induction Heating and Precision Honing Equipment 


ZONA WORKS - CHELTENHAM - ENGLAND 
Telephone: CHELTENHAM 56341 
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If you’re not on the level... 
it’s because of the life you lead! 


With conditions varying from an empty bus to rush-hour loading, 
and all stages in between, it’s a dog’s life for any suspension system: 
for any, that is, except the latest Dunlop suspension development. 
DUNLOP PNEURIDE SUSPENSION gives controlled springing by 
flexible air bellows, and ensures suspension that is precisely responsive 
to all movements, whether the vehicle is lightly or heavily loaded. 
Variable loading, as in passenger vehicles, is compensated by 

an automatic levelling valve. 

PNEURIDE SUSPENSION is an outstanding advance in 
modern vehicle springing that has evolved from DUNLOP full-scale 
research and testing. 

Further information available from Dunlop Rubber Co, Ltd., 


Engineering Components Division, Fort Dunlop, Birmingham 24. 


DUNLOP PNEURIDE 


AIR SUSPENSION 
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RELIABILITY FROM START TO FINISH 


(; We have supplied high quality 
‘tnd ee castings to clients of national 


repute for over 20 years. 


RA WL INGS manufacturing company limited 


SB@&eoborar oO Meet, @AagCHKH AM, OnNRBGCOH, 8.W.848 


*REGD. TRADE NAME 


LIQUID POLYMER FOR COLD CASTING COMPOUNDS 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 
is poured and cured cold and does not undergo dimensional 
change during handling. It cures to a Resilient Rubber. 


USED: For casting seals and gaskets in place on various types of machinery; potting 
electrical and electronic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. NO/11 for full technical details. 


LONDON: 36-38 Kingsway, W.C.2 Tel.: HOLborn 2532/5 
MANCHESTER: 51 South King Screet,2 Tel.: Deansgate 6077/9 


J a Mv. S I FEL & CO. L Y D. BIRMINGHAM: 45 Newhall Street, 3 Tel.: Central 6342/3 
GLASGOW: 144 St. Vincent Street, C.2 Tel.: Central 3262 
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*‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


LG fee 


POSSILPARK GLASEOW 
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USE 


CLANCEY 


\ CAST-IRON CHILLED-FACED 
VALVE GUIDES TAPPETS 


| 








ee 


~ BELLE. AND 


* HAL OH EN 


694 11-2 - 


 CLANCEY "L 


hLE PHONE: CRADLEY HE ATH 





of essential books on automobile 
engineering .... NOW READY 


editions 


Automobile Electrical 
Equipment 6th Ed. 


by A. P. Young, 0.B.E., M.1.E.E., M.1.MECH.E., F.1.W.M. 
and L, Griffiths, M.1.MECH.E., A.M.1.E.E. 


The Motor Vehicle 6th Ed. 


by K. Newton M.C., B.SC., A.C.G.1., A.M.INST.C.E., M.1.MECH.E, 
and W., Steeds 0.B.8., B.SC., A.C.G.1., M.1.MECH.E. 


This standard and authoritative work, which deals with all 
aspects of automobile design, has been thoroughly revised 


and a great deal of new material added. Among the new This book has long been recognised as the standard work 


on electrical equipment for all applications of the auto- 


ILIFFE & SONS LIMITED, DORSET HOUSE, 


developments covered in this latest edition are those in 
carburettors, fuels and oil pumps, transmission, super- 
chargers, manumatic two-pedal control and centrifugal 
and fluid friction clutches. Both petrol and diesel engines 
are discussed in great detail, and the present state of the 
gas turbine as applied to road vehicles is considered. The 
text uses non-technical language as far as possible. 


45s net. By post 46s. 3d. 684 pages, 620 illustrations. 


from leading booksellers 


mobile engine. The new edition has been thoroughly 
revised, taking into account the more recent developments 
relating to p-n junction type rectifiers, electrical control in 
car transmission systems, and impulse magnetisers, while 
there is a new chapter on igniters for gas turbines. The 
fundamental principles underlying the design of each piece 
of equipment are fully explained, followed by the practical 
details, with diagrams and photographs. 


30s net. By post 31s. 6d. 398 pages, 361 illustrations. 


STAMFORD STREET, LONDON, S.E.1. 
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for 
automotive 
applications 


RENOL 


A simple, compact unit 
for: 


DBDG 


ve torque converters — reaction Built to precision limits, a patented sprag 
principle gives the Renold Sprag Clutch a 


member backstop-freewheel higher torque capacity per cubic inch of 
displacement than any other comparable 


+ overdrives — direct-drive clutch unit currently available. Add to this ease of 
installation, low maintenance costs and 


over-running in overdrive longer life — plus its basically simple design 
which makes prototype testing economical 


* one-way lock — for safety on —and you have the prime reasons for its 


popularity with American car and truck 
gradients manufacturers. 


* four-wheel drives — automatic Write for catalogue giving details 
take-up of front drive of our comprehensive range of over 
70 standard sizes. 


Renold Chains Limited are licensed to manufacture 


— and other developments Sprog Clutches by Formsprag Company, U.S.A. 


i) RENOLD CHAINS LIMITED - MANCHESTER 


REPRESENTATION THROUGHOUT THE WORLD 
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Hey Multiple Spindie Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head 

Heads are available with any number of spindles 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 


Wealso manufacture Rotary 
Cam and Profile Milling 


ENGINEERING CO. LTD. Reuters 


Teoth Roun g Machines, 


Special Machine Tools for 
High Production 


COVENTRY none: covenrar eacai See const Hediaen 





> <a 


IVALAYIRITIVELS) COAM@ON ADD) 


Wallows Lane-Walsall - Staffs 


Telephone WALSALL 2108 (3 lines 
Telegrams "ABCO-WALSALL" 
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AT THE PUMP 


AT THE PUMP that carries this sign your drivers will 
be able to fill-up with the finest quality Derv in 
Britain. And if they always carry a Shell and BP 
Derv Agency Card with them, they can get Derv on 
credit or for cash on Agency terms at over 1,900 


sites in Great Britain. 
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{PETROL 











This is the sign 
they should look for 












antl 
S gr by 
DOWT Y 


SYNTHETIC, 
NATURAL and 


SILICONE RUBBERS 
and P.T.F.E. 

























ue ma ? e oe 
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. . alii DOWTY SEALS LIMITED 
We can supply to YOUR specification 


ASHCHURCH - GLOS - Telephone: Tewkesbury 2271 








INFRA-RED 
PAINT REPAIR 























For further information 
write for publication P.H.3199 


THE GENERAL ELECTRIC CO. LTD. 
MAGNET HOUSE, KINGSWAY, LONDON W.C.2 ae 
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The production of bearings by the powder 
metallurgy process is our specialized business. 
Extensive technical research and development are 
behind every Compo Bearing and enable us to 
match them to a widening range of mechanical 
requirements. Powder size analysis, 

physical testing and extensive running-tests 
ensure the uniform porosity, structural strength 
and lubrication capacity of each bearing. 

The self-lubricating quality of Compo Bronze 
Bearings overcomes the need for periodic 
lubrication, making them particularly suited to 


those less accessible friction points. 


‘Bearing 


POWDIRON 


SINTERED IRON BEARINGS 


Where greater strength is necessary 
than porous bronze bearings can provide 
POWDIRON sintered iron bearings are 
indicated. There are several specifications 
varying in density and strength according 
to the designed loadings and speeds of od — 
journais. POWDIRON bearings are is4 i or A Fe i a | G Ss 
* impregnated with approximately 30% 
volume of oll for self-iubrication 


products of BIR FIELD GROUP experience and resources 


Brook Bearings Limited 


Valley Trading Estate L pic Staffs 


Telepnone Licnfiela 2¢ p=-@ Telegrams sour cnrnfieia alu 
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LITCHFIELD 


SPRINGS FOR 
RELIABILITY 


SPECIALISTS IN ALL VARIETIES 
OF SPRING FITTINGS FOR THE AUTOMOBILE TRADE 


LITCHFIELD BROT Ven, 


BROADHOLME BELPER 234 





FOR SOUND CASTINGS 


CONSULT 


& 

a 

e 
We are manufacturers of. high duty iron castings 
for the motor car and allied trades. 


Manufacturers of High Duty Cast 


lron—Ideal for Brake Drums. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. Telephone Tipton 1293 (4 lines) 
HIGH DUTY IRONFOUNDERS 


A Member of the Triplex Foundries Group 
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GUEST KEEN & NETTLEFOLDS (MIDLANDS) LTD. Screw Division, Box 24, Heath Street, Birmingham, 18 
s/wi/2208 
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are vou building a prototype? 


Then see our design staff first. They 
will design your castings for maximum 
strength, and at the same time 

reduce complexity and cut costs. That 
way you’d get cheaper, more sound 
castings of guaranteed quality 

and accuracy. Our technical teamwork 
can tackle a/] your problems— 

and solve them. 





CASTINGS FROM A FEW OUNCES 
TO 10 TONS... 
in phosphor-bronze, gun-metal, 
aluminium-bronze, manez nese- 
bronze, and lig it alloys. Specialists 
in high-tensile aluminium-bronze 
castings, centrifugal-cast wheel 
blanks and chill-cast rods and tubes. 
Continuous cast phosphor-bronze 
bars up to 12 feet lengths. 


NON-FERROUS CASTINGS - HIGH-DUTY IRON CASTINGS 
PRECISION MACHINED BUSHES AND BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 
HANLEY AND LONGPORT, STOKE-ON-TRENT, ENGLAND 
Head Office: HANLEY, Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT, Phone: NEWCASTLE, Staffs 51433/4. 
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iM | 
|| Explains costing techniques bs 
t to the engineer in the shop |, a 


UAT sa i 
Gost Accounting 
and the Engineer 


By KENNETH B. MITCHELL, A.c.W.A., AFF.LW.M. 





Time-saving methods for 
repetitive and 
complicated calculations 
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ABACS or Nomograms 


By A. Giet translated from the French by H. D. Phippen 
and |. W. Head 
Not only demonstrates the many and varied applications of the 


Abac or Nomogram, but shows how even those without highly 
specialised mathematical knowledge may construct their own 


charts. It deals with both Cartesian abacs and alignment charts 
and contains a large number of practical examples in mechanics, 
physics and electrical engineering. This edition has been specially 
adapted for English readers. 

8}” x 54” 235 pp. 152 Illustrations. 35s. net. By Post 36s. 


A book for engineers, designers and physicists 


from leading booksellers 
iliffe & Sons Led., Dorset House, Stamford Street, London, S.E.1 
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This book sets out to explain cost accounting and how it operates 
to the engineer on the shop floor. The approach is simple 
and direct, the reader being shown in a practical manner how 
modern cost accounting influences every department. Special 
attention is given to problems of budgeting and budgetary control. 


CONTENTS 


Part I. Introduction to costing: Part II. The purpose of budgets: 
Accounting for materials and Key budgets : Material and labour 
labour: Overhead expenses: budgets: Expense, administrative 
Final costing and presentation: and master budgets: Budgetary 
Costing by standards, etc. control, etc. 


83 x 54”. 


Obtainable from leading booksellers or direct from :— 
Iliffe & Sons Ltd., Dorset House, Stamford St., London S.E.1 


126 pp. Illustrated. 10s. 6d. net. By post lls. 4d 
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... but 
is the easiest way 
of finding 
the plant you need. 


Send now for a current copy of The Albion 
Machinery Catalogue—a comprehensive stock 
list of new and second hand Plant and 
Machinery including Machine Tools, 
Contractors’ Plant, Generating Sets and 
Pumps. It is brought up-to-date and 


reprinted at regular intervals. 


SEND FOR YOUR FREE COPY 


s To Thos. W. Ward Led., Albion Works, Sheffield, England. 
Please send me a current copy of the Albion Machinery Catalogue. 


Li 
Z 
A 
<x 
mm 


a 
r) 
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| 
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THOS. W. WARD LTD 


ALBION WORKS, SHEFFIELD 



























Remote suin- -yliff 
Control ie a ~~7 


Units 


The 


SPECIALIST FOUNDRY 


for 


BLACKHEART MALLEABLE 
IRON 
and 


HEAT & ABRASION RESISTING 
ALLOY CASTINGS 






























a 
ae 


Automobile and Commercial Vehicles, 
Gas Electricity and Steel Undertakings 
Mining and Quarrying Plant 
Cement, Tile Bricks and Pipe Works 
Heat Treatment Plants 


All types of Remote Control Units 
are produced by Gills including 





Units made to manufacturers specific 





designs. Famous for twenty years together with many others 





for one reason only— 


they are probably the best. 


CASTINGS SUPPLIED AS CAST OR FULLY 
MACHINED 





Manufacturers of the 
PULMAC PULVERISING MILLS 
for fine grinding 











FOLLSAIN-WYCLIFFE 


FOUNDRIES LTD 


LUTTERWORTH NR. RUGBY 


Tel.: Lutterworth 10, 60 and 152 
Grams.: ‘Wycliffe’ Lutterworth 


Cables Ltd 








PACKINGTON HALL WORKS - LICHFIELD: STAFFS 


Telephone: WHITTINGTON 284 & 285 Telegrams: “REMOTE”, LICHFIELD 


(i I RR 
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screw 
thread 
inserts 


Heli-Coil Inserts are self-locking thread liners made 
from high tensile stainless steel wire. In tapped holes 
they provide a conventional thread with higher loading 
strengths and greater resistance to wear and stresses 
than unprotected threads. The Heli-Coil eliminates 
stripping, seizing, galling and corrosion. It literally 
armours the thread. The Heli-Coil offers a unique 
opportunity for product cost revision. It is ‘‘a natural’’ 
for automation, it can make dramatic cuts in time and 
labour costs. Assembly is the ultimate in simplicity— 
just drill, tap and install. The Heli-Coil saves weight 
and space. It improves the serviceability and appear- 
ance of the end product. We suggest you write soon 
for data on Heli-Coil, the British-made Insert that is 
available internationally. It is a product of the day 
and this atomic age. 

For further details write to Dept. H.E.2 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 


|, a everett Steam 
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36531 


TELEPHONE 


LEICESTER 


JOHN BULL RUBBER CO. LTD. (INDUSTRIAL SALES DIVISION) 


is it time 
you called in ‘Doc’? 


Are you suffering from headaches caused by not 
knowing what you want, not getting what you want, not 
liking what you get nor getting it when you want it? If so, 

it’s high time you called in ‘Doc’. 
‘Doc’ is the personification of all the scientific 
and technological ‘know-how’ in the John Bull organisation. 
Rubber : he knows rubber. Rubber in any shape or form, 
for any Purpose under any conditions. 


Call him in. Hand your problems to him. Feel a new man. 


her 7 


tbh your problems 





CALIBRATED JETS 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
Noa. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 


mia 
your pressing 2 


For hot pressings and stampings—accurate 


well-finished and of consistently high 
quality—come to Sutcliffe Speakman. We 
undertake machining where necessary and 

can work to limits down to 0005". No quantity 
is too large, no job too 

complicated, no standard 


too exacting. 





In non-ferrous alloys 

including aluminium, brass, 

chromium-copper, cadmium-copper 

manganese bronze and nickel silver SUTCLIFFE 
Also castings in gun-metal, SPEAKMAN 


phosphor bronze and heat-resisting 


and other Lhlusues nickel chrome alloys. 


AMAL LTD., WITTON, BIRMINGHAM, 


6 SUTCLIFFE SPEAK MAN & CO. LTD - Leigh - Lancashire - Tel: Leigh 94 
ale London Office: 2 CAXTON STREET. WESTMINSTER, S.W.1. TEL: ABBEY 3085 
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- SPUR, SINGLE OR 
) DOUBLE 


HELIGAL 


GEARS 
OF PRECISION 
AND 
PERFORMANCE. 


For every type and size 


of automobile transmission 
in either small or 
large quantities 


specify 


“GEARS BY DAVID BROWN” 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 


AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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, . ? 
=. WON-FERROUS CASTINGS; 


> Fa = 
hy 
: | i / OFFER A COMPLETE 


h tad ‘ 


CrviCe 


TO THE MOTOR INDUSTRY 


One of the best equipped non-ferrous foundries in Europe, Sandwell 
offer you :— 

(1) MOST MODERN METHODS. Finest quality precision Sand Castings, 
Gravity Die-Castings, Shell Moulded Castings, and Pressure Die-Castings. 
(2) WIDEST RANGE. Castings from a few ounces up to 2 tons in weight. 
(3) COMPETITIVE PRICES. (4) PROMPT DELIVERIES. 

(5) FREE TECHNICAL ADVICE on all Castings problems. 

For all your requirements in non-ferrous castings, 

LET SANDWELL QUOTE ‘ 
* ILLUSTRATED LITERATURE ON REQUEST. 


THE SANDWELL CASTING CO., 

BANK STREET FOUNDRY, WEST BROMWICH. 

Tel STOnecross 2231 (4 lines). Grams: “REPCAST,"’ WEST BROMWICH. 
One of the SANBRA Group of Companies 





sONDOy, © 
' TINNED AND LEADCOATED 


STEEL SHEETS 


for the automobile industry 


‘London’ Brand is worth specifying by name 
because its superior ductility and general work- 
ing-up quality are specially suited to radiator 
tanks, body panels, wings and other components. 
Direct delivery in our own vehicles to all parts 
of Great Britain ensures that loads arrive on 
time and in perfect condition. Obtainable 
through your usual merchant or stockholder. 


Worm Drive HOSE CLIP 


AGS 1000 


Our 100 years presswork experience has enabled us to produce y OT 
a clip with all the tenacity of the Bulldog a | I M. W E & L & c . L . ° 
immediate delivery of all Standard sizes from stock MANUF E 187 


Sample end price list frem Dept. A WELLINGTON ROAD - LEYTON 
HERBERT TERRY & SONS LTD., Spring Speciclists, REDDITCH, WORCS Te LEYtonstone 2 


ACTURER N 


LONDON ° E.10 
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E.N.V. ENGINEERING CO. LTD., HYTHE ROAD, WILLESDEN, LONDON, N.W.10. Tel. : LADbroke 3622 
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[Fes] NEW ! 


Single unit comprising 

12 volt Motor driving E.240 
Exhauster complete with 
Solenoid and Base plate 


ONL FILLER 
SAE 30 SUMMER 
SAE 20 WINTER 


OUTLET ~ E240 EXHAUSTER - BASE CASTING 


/ 
/12 VOLT MOTOR / 
| INTERMITTENT RATING 7 


12 VOLT 
SOLENOID —~ 




















International Commercial Motor Show, Stand No. 395 Sept. 26 - Oct. 4 
International Motor Show, Stand No. 408 Oct. 22 - Nov. 1 


FEENY & JOHNSON LTD 


134/136 EALING ROAD, WEMBLEY, MIDDLESEX 


Telephone: WEMbley 4801/2 
DHB/7488 


Telegrams: Feejohn, Wembley 
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PUT fT THERE ...... 
OR THERE..... 
OR THERE..... 


Imagine your machines stuck down on a 
felt base which can absorb over 80% of 
vertical vibration, which has a holding 
power of 50 Ib. to the square inch, 
which does away with bolts, grouting, 
damaged floors. Then imagine deciding to 
change your layout when the workers 
have left one evening and having all the 
machines ready for action again in the 
morning. That's what Croid-Cooper can 


do for you. Send for details to-day. 





Ack MMALLEABLE 
CASTINGS 


SEND FOR DETAILS OF OUR FILM ‘‘MODERN MALLEABLE"’ 


HALE. HALE timireo ountey port sto¥, 
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MOTOR DIVISION 

Chassis Frames Pressed Components 
Heavy Duty Trailer Axles Fuel Tanks 

Heavy Duty Axle Cases Suspension Unit 
R.O. Tandem Axle Road Wheels 
BOLTS and NUTS DIVISION 

Wheel Studs Bolts, Nuts and 

and Nuts Repetition Parts 





“Shorrock Superchargers” suitable for 
application to diesel engines and “Shorrock” 
Exhauster Unit for application to Vacuum 
Brakes on Commercial Vehicles 


RUBERY OWEN & CO., LTD. 


P.O. BOX 10. DARLASTON, WEDNESBURY, STAFFS. TEL: JAMES BRIDGE 3131 


EXPORT DEPARTMENT, KENT HOUSE, MARKET PLACE, OXFORD CIRCUS, LONDON, W.I.  Tel.: MUSeum 8901 
MEMBER OF THE OWEN ORGANISATION 
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The Automotive Chassis 


Without Power Plant. 3rd Edition. 
An authoritative exposition of Ameri- 
can automobile practice. This valuable 
P. M. HELDT S.A.E. book deals comprehensively with all 
aspects of frames, springs, axles, 
‘ wheels, tyres, drives, steering gear, 
er plains brakes, universal joints and differential 
gears. 8)” x5”. 616 pp. 400 illustra- 
tions. 75s. net. By post 76s. 9d. 


principles and 


t . Torque Converters or 
practice 


Transmissions 


p s Sth Edition. 
un the American Describes the principles and operation 
of all modern American types of auto- 
. mobile clutches and gearboxes. Fric- 
automobile tion, automatic, hydraulic and electric 
clutches are dealt with, and the chap- 
- ters on power transmissions include 
indust ry electric, hydrostatic, hydro - kinetic, 
automatic and pneumatic systems. 
84” x5”. 476 pp. 285 illustrations. 
65s. net. By post 66s. 9d. 


From leading booksellers, or direct from:— 
ILIFFE AND SONS LIMITED - DORSET HOUSE - 








STAMFORD ST., LONDON, S.E.1 





High-Speed Combustion 
Engines mt 
16th Edition. 

First published in 1912, this well-known 
standard textbook covers American 
practice in the most comprehensive 
manner. All aspects of the subject 
are covered in great detail, including 
the design, production and testing of 
all types of petrol engines. Profusely 
illustrated, this book is a complete 
treatise on current American practice. 
84” <x 5”. 776 pp. 521 illustrations. 
100s. net. By post 101s. 9d. 











High-Speed Diesel Engines 
7th Edition. 

For Automotive, Marine, Railroad and 
Industrial Use. A guide to American 
practice in diesel engines of the auto- 
motive type. Design, fuels and fuel 
injection equipment, supercharging, 
lubrication, operation and maintenance 
are among the subjects dealt with, and 
there is also a chapter on gas turbines. 
84” x 5”. 472 pp. 288 illustrations. 
60s. net. By post 61s. 9d. 



























Change to 


ROCKWELL 
HELICAL 
CLAMPS 


BRITISH PATENT 
Why waste time building up 








ALL SIZES rickety, makeshift clamps Fa ' Ds 
DELIVERED with anything that’s handy? ccripDe w.-- 
EX-STOCK Get on the phone today and 


ask for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple 
quick and positive mounting, 
with negligible clamp projec- 
tion over work piece. Each 
clamp is a complete unit, 





wef a Sante ian 
© write oR cw eu 
WELSH HARP, EDGWARE ROAD, RO Cc KWE LL 


LONDON, N.W.2. GLAdstone 00 


Also at 
Birmingham— Springfield 1134/5. Stockport—Stockport 5241. Glasgow— Merrylee 2822 
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DESIGN or 


IED 


THE BRITISH 
WIRE THREAD INSERT 


with no parts to lose. Whether for incorporation in a new design or for renewing a stripped 
thread, Cross wire thread inserts are simple, accurate and effective. 
enrvet GIVING PRICES Normally made in high carbon steel, hardened and tempered, they 

are also available in stainless steel for ferrous applications (not 
-TODAV! recommended for use with light metals), and in bronze for non- 
_ magnetic service. Send for full particulars. B.S.F., metric, 
SIZES B.S.P., B.A., Whitworth, Unified, etc. 


TET MANUFACTURING CO. (1938) LTD., BATH, SOM. 
Phone: COMBE DOWN 2355/8 - Grams: ‘CIRCLE’ BATH. 
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Where’s all this 


assembly Space ? 





Right here in Wellington! Fifty acres of it together with the specialist 





staff and equipment ready to deal with anything in the way of 





assembly from washing machines to agricultural implements 





and the heaviest road vehicles. Whether in size or 





quantity, Sankey are set up to put two and two together on 





a very large scale indeed. If your production plans need room for 





improvement, one of Sankey’s fifty 






acres may well provide exactly 






what is needed. 
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If it’s a big job call in 
Sankey oF weiiineron 


JOSEPH SANKEY & SONS LIMITED, HADLEY CASTLE WORKS, WELLINGTON, SHROPSHIRE 
TELEPHONE: 4321 WELLINGTON, SHROPSHIRE. TELEGRAMS: SANKEY, WELLINGTON, SHROPSHIRE 
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bot CLAMAING 
hroblems? 


BIGGEST TIME 
and 
MONEY SAVER 


in 
WORK 
CLAMPING 


No matter the type or shape of the 

workpiece the Newton Hydraulic Clamp 

System provides the quickest, simplest and safest method 
of work-holding while reducing production times and costs. 
Plungers can be used in groups of any number with 
simultancous pressure of from £00 Ibs. to 4 tons. Maximum 
pressure with smallest plungers. Easily adaptable to any 


fixture design. 


ANY TYPE OR SHAPE 
OF WORKPIECE- 
STEEL-ALLOY- 
WOOD-ETC 


Write for fully 
illustrated technical 
booklet No. 1/243 


PLUNGERS PLUNGERS 


POWER JACKS 


LIMITED 


MAYLANDS AVENUE - HEMEL HEMPSTEAD 
Tel: Boxmoor 3800 Grams: ‘Newsorber Hemel Hempstead’ 
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PARKER 
“PACKING 


will see it across the World! 


ituated with direct access by water to all the 
Thameside docks... equipped for heavy 
handling—with acres of storage space . . . Parker 
Packing also offers the “know-how” and con- 
scientious care which provide maximum pro- 
tection for valuable exports. 
Parker Packing is a highly specialised organisation, 
developed and trained for the specific purpose of 
packing for export with effective economy. 
Get a fresh slant on your packing problems by 


calling in 


PARKER PACKING 
—PROTECTS YOUR EXPORTS! 
“The Parker Packing Co. Ltd., 


{Victoria Wharf, Grove Street, Deptford, S.E.8. 
Telephone TiDeway 6511 














UDAL 


Press Unloader 


and 


Loader give four-fold saving. 








1. LABOUR SAVING 
The Unioader 
either replaces an 
Operator at back 
of Press or enables 
the front Operator 
to concentrate 
solely on feeding. 


2. TIME SAVING 
The Loader permits 
continuous feeding 


}. P. UDAL LTD., 
interlock Works, 


Court Road, 
Birmingham 12. 


with the minimum 
of Operator move- 
ment. The two 
units together on 
a Press running at 
15 r.p.m. will give 
a production rate 
of 800 per hour 
with one Operator. 
With manual load- 
ing, two Operators 
would do well to 


reach 360 per hour. 


3. VERSATILITY 

Easy change over 
from one job to 
another. Mounted 
on castor wheels 
with built-in height 
adjustment, the 
Units can be rolled 
clear for toolsett- 
ing or moved to 


CLI 


Automobile Engineer, 


another machine 
and re-set within 
minutes. 


4. ECONOMICAL COST 
Relative to the 
savings in produc- 
tion costs from the 
use of these Units, 
their prices includ- 
ing installation, are 
attractive. 


Telephone: 
CALtherpe 3114. 


September 1958 














Precision Automatic Model 1.h. 


FOR RAPID PRODUCTION AND 
CLOSE ACCURACY 


Largest dia. of component (Steel) 








Largest dia. of component 
(Light Alloys) 3937 


Maximum length of component 2-952 


Spindle speeds 1980-8000 R.P.M. 


Precision Gear Hobbing Machine Model W.1. 


MODERN DESIGN - EASY SETTING 
PRECISION WITH EFFICIENCY... 


Magazine Feed Attachment 

Maximum gear dia. . 2-480 
Maximum face width 1-575 
Maximum pitch module 1-0 


9 cutter spindle speeds from 400— 
2500 R.P.M. 


Precision Automatic Model G.M.12 


VERSATILE IN USE 
SIMPLE IN SETTING 


Largest dia. of component, 
round -511”. Maximum 
length of component 
3-937". Working spindle 
speeds 1000-10000 R.P.M. 


EARLY DELIVERY. 


The Selson Machine Tool Co. Ltd 


41-45 MINERVA ROAD. NORTH ACTON. LONDON. N.W.10 60d 


538/SMT180 
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“ The trouble is, he’s a new G.G.L. 
fan, and they always go on and on 


about G.G.L. Service and Quality 





when they first discover it. Mind you, 














it is wonderful the way you get 





accurate, top quality work at the 
right price and the right time.” 
—**Don’t talk to me about time,”’ 


mutters the waiter. 


CAPSTAN AND AUTOMATIC » 
WORK AND SHEET METAL 

PRESSINGS IN ANY METAL, ANY FINISH, 
ANY QUANTITY 


FOR QUICK SERVICE AT THE RIGHT PRICE GET IN TOUCH WITH: 
GRIFFITHS, GILBART, LLOYD & CO. LTD. 


Empire Works, Park Road, Birmingham, 18. Telephone NORthern 6221. 


WHERE THERE'S A RUGGED JOB 


THERE’S EVERY REASON FOR 





6 \Sl BUSHES 


SINTERED METAL o\s }’ TO 10” BORE 


FRICTION MATERIALS | | 
Second to none for pees HARDENED 


OPERATIVE SMOOTHNESS | ' AND 

FRICTIONAL STABILI , 

ese A GROUND 

RAPID HEAT DISSIPATIO sear Ae ALSO 

UNHARDENED 
By 

The Bush People 


SEND US YOUR ENQUIRIES 
Established 35 years 




















Manufactured by SINTERED PRODUCTS LTD 


sisowinwn: SMALL & PARKES Lta | (OMEGA LUD mL 


HENDHAM VALE WORKS - MANCHESTER 9 we WICKERSLEY oO 


COLtYHurst 2511 ROTHERHAM 
London Office: 76 Victoria Street, $.W.1 - ViCroria 1845/6 
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Photograph by kind permission of Guy Motors Ltd 


Carrying 
GY o3% y ne ey Lg : 
t h e i Oo a d The Henry Meadows Type 450 C5 five-speed 


gearbox, in which Torrington Needle 


Bearings support mainshaft gears, transmits 


Contributing to the reliable performance and ease of > . 
the power in the Guy ‘Invincible’ Chassis. 


operation of vehicles made by Guy Motors Limited, 
Torrington Needle Bearings are used in transmissions, 
brake cam shafts, change speed mechanisms and brake 
hook-up arrangements. 

Smooth efficient operation and easy maintenance are 
assured since the bearings start and operate with the 
minimum of friction and retain lubricant effectively. 

If your product would benefit from compact, anti- 
friction Needle Bearings with high capacity, long service 
life at low cost, write to our Bearings Division. 


TORRINGTON BEARINGS 


THE TORRINGTON COMPANY LTD. 
BEARINGS DIVISION: TORRINGTON AVENT COVENTRY 
LONDON & EXPORT OFFICE: 7-10 ELDON STREET, E.C.2 
GLASGOW OFFICE: 14 MOIR STREET, Cl 
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COLLIER & COLLIER LTD. WORM DRIVE 


NORTH MORETON, DIDCOT, He «= CLIP 


BERKS. - - ENGLAND Phone: DIDcot 2046. 














... from automatic 
gear boxes to con- 
With over 100 years experience behind them veyor rollers Tower 
Brand Miniature 
. ; , , 4 Rings in sizes $ in. 
and comfort, with their new road spring factory. co 2 in. diameter are 





Richard Berry answers the call for high speed 


These easy riding springs, made by skilled craftsmen fitted in an amazing 
number of varied 
applications and they 
in Britain and all parts of the world. are standard equipment in almost all the vehicle 
suspension dampers manufactured in this country. 


are made to endure the worst road conditions 


Vee 
Dives: 


Write for a copy of “Leaf Spring Design” by Alan Hodgson. 


} 


The normal Ring material is a close grained Cast 

Pt Iron, but should particular applications be subject 
Richard Berry & Son, to rusting we produce a special austenitic iron. 

Birmingham Rd., West Bromwich, Staffs. 


Telephone: West Bromwich 1766/7/8. Our Technical Department will offer recommendations and quot- 


ations against details of your particular needs. 


LEEDS PISTON RING & ENGINEERING CO. TEL 311% 
Goodman St, 


Hunslet, Leeds. 10. 
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Progress is Habershon’s greatest product 


rhe installation of the new Sendzimir Planetary Hot Rolling this revolutionary new mill produces hot rolled strip of a 


Mill—one of only three operating in Europe—is a con- quality which enables hot rolled material to be provided 
vincing demonstration of the progressive outlook held at to cold rolled tolerances with a good surface finish and a 


Habershons. By single pass reductions of more than 90°,, minimum of scale 


Habershon STEEL STRIP AND SHEET 


J. J. HABERSHON & SONS LTD., ROTHERHAM. Telephone : 2081 (6 lines) 


LONDON : Enterprise Works, Angel Rd., Edmonton, N.18. Tel: Edmonton 508! BIRMINGHAM : 266 Broad Street, |. Tel.: Midland 1966 





IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with Metrovick magnetic crack detection 
equipment. Developed primarily for tests on com- 
ponents produced in the company’s own factories, 
ranging from large forgings to small pinions, this 
Metrovick equipment is very simple in operation. Use 
is made of a special magnetic fluid which, after passage 
of the magnetising current, enables all cracks to be seen 
with the unaided eye. Most requirements in industry 
can be met from the standard range of Metrovick crack 
detectors. Special equipment can, however, be made 
to order. 

The Metroflux Type “S" universal magnetic crack detector is Please write for full technical details, 

an extremely flexible unit. It is of great value for testing and descriptive leaflets. 


componer'ts of large size or awkward shape, and for routine 
testing of mass-produced components, 


METROPOLITAN - VICKERS 


PARK 








An A.E.1, Company 
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rom WEAVER ...0 USER 
WOVEN WIRE CLOTH 


ror A IOOI birrerent uses 
IN ALL MESHES, GAUGES and METALS 


From STEEL to SILVER, TIN to TITANIUM 
and PHOSPHOR BRONZE to PLATINUM 
and many other metals and alloys 


Any specification woven to your particular requirements 





-T 


"SHNKEY GREEN) 007 SS 


WIRE WEAVING CO. LTD 
WARRINGTON, ENGLAND 
EST 19 





There’s no limit 
to the versatility of 


RICHARDS 


Precision 
Repetition Machining 


We are equipped for machin- 
ing on Single and Muiti 
Spindle Autos from }” to 3” 

diameters in Free Cutting EQUIPMENT 


Mild Steel, Brass, Alloy Steels, 
etc., Turning, Milling and for Garage and 


Grinding capacity available. Wi orkshop 


A.C. and D.C. Motors 


CHARLES RICHARDS & SONS, LTD., 
P.O. Box No. 23, Darlaston, Wednesbury, South Staffs. 
Phone: James Bridge 3188 (8 lines) P.B.X. me 
Wee SS Sate, BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 
Member of the A.E./. group of companies A4897 
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tice 


for 


rab Working 


made by 








C.«.B. SMITH 
LIMITED 


IRONFOUNDERS 
WOLVERHAMPTON 




















for high efficiency 
engines 
This fine precision tool is available in three sizes of 
drive 3’, 4’, and ?’’, and covers poundages from 10-400ft Ib. 


All sizes incorporate the popular ratcheting mechanism which avoids 
the continued removal and replacement of the tool when in operation, 


Send for leaflet giving full details. 


BUY @® BRITISH 


e-eneegegorks:= 


(KING DICK ) 











PRECISION HAND TOOLS 
ABINGDON KING DICK LIMITED, ABINGDON WORKS, TYSELEY, BIRMINGHAM 11 





R/C 210 
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SHAPER AND SHAVING CUTTERS 


Produced by specialists in the manufacture of gear 
generating cutters, we are proud to offer a range 
of cutters of the utmost precision and wear resist- 
ing qualities. Finished by DAVID BROWN cutters, 
your gears are ensured of the accuracy and precision 


demanded by modern high speed transmissions. 


WRITE FOR FULL 
PRT tReran® » 
TO-DAY « 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
TOOL DIVISION 
PARK WORKS HUDDERSFIELD 








THE WINGET FOUNDRY, ROCHESTER, KENT 


A nnounce th d C in addition to their normal production 


of castings to meet all MEEHANITE specifications and also B.S.S 1452 for Grey Cast Iron, 
they are now producing castings in NODULAR IRON to B.S.S 2789, also Cast Iron of 


low sulphur and/or high carbon content for Heat and Corrosion Resistant Applications. 


Please phone Strood 7276 or write to the above address for details. 














* xe Simple 


~ 3 Ingenious MEKELITE 
* Highly ctan SPOS? r00r 


ap efficient 
the only KG Sram INDUSTRIAL 

multi- oe mm Up to 4 colours in 1 LIGHTING 

colour y operation. Ideal for 
int ii r ' overprinting broch- UNITS 
prenter Ti y A » ures, or printing let- 
j ter-heads, invoices, 
envelopes, etc. 


Write for leaflet to:- 
For wall, bench ormachine i Catalogue sent free on request 


meek meray) «<< eee ORES U0: ogy 


70 PILGRIM ST., NEWCASTLE-UPON-TYNE 
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TURQUOISE 
isnot ‘just another’ 


drawing pencil 


The lead in Turquoise pencils is something quite All the evidence se 


special. It is prepared from 100% electronic graphite, 
which after being cleansed of all impurities is spun to 
particles of 1/25,000 of an inch, then blended with ... Of laboratory investigations, confirmed by 


clay and steeped in hot waxes. 
A finer, more compact lead structure results, because many years’ experience in service, show that 
millions more minute graphite particles are com- bg Aig ‘ 
pressed into every inch of lead. anti-freeze containing sodium benzoate/sodium 


ea nitrite corrosion inhibitor is the sAFesT and 


most effective FOR ALL TYPES OF VEHICLES. 








This lead structure makes Turquoise the most * 3 
reliable pencil you can use. It ensures exceptional Wise Counsel recommends year round use of 
smoothness—this eases your work. It means less : ry yee 4 : 
wear and greater resistance to point breakage —this sodium benzoate/nitrite inhibited anti-freeze. 
saves time and money. It means denser, more . . 
opaque lines for cleaner, sharper reproductions. The best brands contain 








TURQUOISE GRADING IS 
TRIED AND TRUE 
Turquoise pencils are made in 17 
gradings. Each is compounded from a 
separate precisely controlled basic 
ALSO AVAILABLE formula of graphite and clay, and each 
Turquoise is therefore as uniformly spaced as 
drawing leads the inches on your rule. 


EAGLE 


CHEMI*SEALED' Super-bonded 


URQUOISE Sodium Benzoate 


DRAWING PENCILS W. J. BUSH & CO. LTD - LONDON E.8 - ENGLAND 


with 100% ELECTRONIC Graphite Telephone : CLissold 1234 











EAGLE PENCIL COMPANY - ASHLEY ROAD . TOTTENHAM - N.17 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. per word, minimum 4/-. Each 
paragraph charged Box 

5 words plus 1/-. Kavertitement for the 
October 1958 issue should be to hand not 
later than first post a Soscaniien. Ne 
resp bility Pp 











BOOKS 
UTOMOBILE Engineer,” contents in excel- 
lent condition; Nov. 1948 to May 1958, less 
August 1953 to April 1954 inclusive What 
offers? 66 Furzedown Road, Belmont, Surrey. 
Vig. 6264 (5655 
BUSINESS & PROPERTY 
\ ELL-ESTABLISHED Automobile and 
General Engineering firm for sale, situated 
in the city of Durban on the main North 
National Road of Natal, which is the centre of 
the motor industry Staff approx. 30. Works 
floor area approx. 10,000 sq. ft., and ample space 
for future development Box 7817, c/o 
Automobile Engineer {S657 


FOR SALE 
1LO¢ BAYS of brand new adjustable Steel 
Shelving, 72 in. high x 34 in. wide x 12 in. 
enamelled dark green, sent un- 
six-shelf bay, £3 15s. Od Sample 
Quantity discounts. N. C. Brown 
Heywood, Lancs. Tel 


deep, stove 
assembled, 
delivered free 
Ltd., Eagle Steelworks, 
69018 


FINANCE 
[DESIGNER of improved LC. engine, suitable 
,, Small cars, m/cycles, requires £2,000 to 
build and develop prototype. Vital parts already 
exhaustively tested Novel features patented 
Fullest investigation welcomed. Write Box 8090, 
c/o Automobile Engineer. {5661 








DOWTY 
VEHICLE DESIGNER 


The Dowty Group requires a Vehicle Designer 
with experience of high mobility, off the road, 
rubber tyred vehicles of 100 h.p. upwards 
Applicants must have experience of chassis 
design, with particular reference to the steering 
and suspension of off the road vehicles 

The position offered is in the Cheltenham area, 
and the prospects of promotion in an expanding 
organization are excellent 

There is a generous Life Insurance and Pension 
Scheme 

Apply to the Engineering Director, Dowty 
Hydraulic Units Limited, Ashchurch, Glos 











SERVICES OFFERED 

DESIGN Office Capacity available for Mech- 
anical and Production Engineerin Special 

Machines and Projects. Norris Brothers Ltd., 

53 Victoria Street, London, S.W.1. Tel.: Abbey 

5444. [5610 





For automatic and 
capstan precision parts—in any metal—to 


your own specifications consult the 
specialist machinists. 

LF.V., DAL, O.LArm, A.R.B. Fully 
Approved. 


REPETITION 
PARTS from the 
BAR by eee 


Telephone: 
Broadwell 
1115 
(4lines) 
and 1757 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 











PATENTS 

THE Proprietor of British Patent No. 728,549, 

entitled “Improvements in and relating to 
Internal Combustion Engines,”’ offers same for 
licence or otherwise 10 ensure practical working 
in Great Britain. Enquiries to Singer, Stern & 
Carlberg, 14 E. Jackson Bilvd., Chicago 4, 
Illinois, U.S.A (5658 


SITUATIONS VACANT 
M® THODS Engineer. 


QOUTH Coast—Chichester 
se for a Methods Engineer, 
following qualifications: 

YOOD educational standard; must have served 

Aa regular apprenticeship in Engineering. 
Minimum of 5 years’ experience in planning, tool 
design, and production methods. Basic training 
in time and methods study, and some experience 
in practical application. Familiar with modern 
machine shop methods, assembly and mass pro- 
duction technique. Age within the range of 
30-35. Please give full details to Box 8083, c/o 
Automobile Engineer (S659 


Qou TH Coast Area, Nr. Bognor 


A vacancy occurs 
having the 


[DESIGNER required with extensive experience 

in the design and development of small 
motor car parts, engines, accessories, and small 
mechanisms. Please write, stating age, experience 
and salary required, to Box 8084, c/o Automobile 
Engineer 


TUITION 
City and Guilds, A.M.I.Mech.E., 
terms. Over 95 


.M.L.M.L., 
etc., on ““No Pass-No Fee” 


successes. For details of Exams. and Courses 
all branches of a. Acro., Mechanical Eng., 
etc., write for a handbook — Free. 


s. I. B. T. (Dept. PP a right’s Lane, London, 


(5553 








BRISTOL EDUCATION COMMITTEE 
THE COLLEGE OF TECHNOLOGY 


The Governors invite applications for new 
post as Grade B Assistant in Department of 
Mechanical Engineering to teach Motor Vehicle 
Work and/or Machine Shop work up to City 
and Guilds Final. Candidates should have had 
practical experience in one or both of the 
above fields. 

Burnham Technical Scale salary: £650 £25 
to £1,025, with additions for graduate or 
equivalent, training, teaching and approved 
industrial experience. 

Application form and details from Registrar, 
College of Technology, Bristol, 7. 




















Telephone: 


ENGINEERING DEPARTMENT : 
TIFICATE ° 
ELECTRICAL INSTALLATION : 
ENGINEERING 


GAS FITTING 
SCIENCE DEPARTMENT : 
level) ©“ MEDICAL 
CARDIOLOGICAL 
PHYSIOTHERAPY 


GENERAL 


Prospectus on application to the Principal 


Day Classes 8-12 September 9-30—12.0 





LONDON COUNTY COUNCIL 


PADDINGTON TECHNICAL COLLEGE 


SALTRAM CRESCENT, W.9. 
Ladbroke 1343-4. 


Day and Evening Classes, 1958—59 


MECHANICAL ENGINEERING NATIONAL CER- 
ELECTRICAL ENGINEERING NATIONAL CERTIFICATE 
ELECTRICAL 
INDUSTRIAL ADMINISTRATION 
ENGINEERING TRADES DEPARTMENT : 
MOTOR VEHICLE ENGINEERING 

WELDING 
CERTIFICATE OF EDUCATION” 
AND SCIENCE ;LABORATORY 
AND SURGICAL 
GLASSWORK. 


A. T. LINDLEY, B.Sc., F.R.S.A., 


ENROLMENT 
Evening Classes 15-19 September 6-0—8-0 


TECHNICIANS POST OFFICE 
MACHINE SHOP ENGINEERING 
HEATING AND VENTILATING 


Advanced 
TECHNOLOGY 


TECHNICIANS CHIROPODY 


A.M.1.Marcé., M.1.Prod.E 








(1522) 


HIGH STRENGTH BOLTING! 








for 
Structural Joints 


Brochure on High 
Strength Bolting, 
available on request. 


Altrincham Street, Manchester | 


London Rep: W. Kelway-].N. E. Coast: Fasteners 
Bamber & Co. Led.,] Led., 2 Hall Se., Barnard 
Room 7, 70, Victoria] Castle, Durham. 
Street, London, S.W.1] Tele.: Barnard Castle 
Telephone :Abbey 6860 3172. 





dmSM.38 





COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 
Tower Bridge Road 
LONDON, S.E.1 


imperial Works, 
Telephone: HOP 1784 








Banish 





sh rocary 


e coolant pumps 
OW ¢« hydraulic transmission systems, etc. 








by fitting EEZESIS0)flexibox] MECHANICAL SEALS 


FLEXIBOX ni go pt + TRAFFORD PARK - MANCHESTER 17 Telephone: Trafford Park 1477 - Telegrams: Fiexibox Manchester Telex 
and representatives in ail parts of the world - Associated companies in U.S.A., France and Germany 

















VAUGHAN cc) My gD} 


EAGLE WORKS‘° eewmem ° STAFFS. 





BESCO ALL STEEL = #s 
TREADLE GUILLOTINE ~ 


This machine is especially designed to cut 
accurately soft and hard metals in addition to 
cutting rubber, fibre, mica, etc. It is supplied 
in two sizes, 36 in. and 48 in. wide to cut 16 
s.w.g. mild steel or equal. Other sizes are 
72 in. X 18 s.w.g. and 96 in. x 20s.w.g. mild 
steel. The machines are of 


ALL STEEL FABRICATION 
AND VIRTUALLY UNBREAKABLE 


Concealed strip lighting enables operator 
to set gauges accurately and an automatic 
sheet hold-down is provided. 


° Registered Design 
Motorised models available Write for full particulars No. 859515 


IMMEDIATE DELIVERY OF 16 S.W.G. MACHINES FROM 
STOCK 


Designed and built by . . . 
Edwards House, 359-61 Euston Rd., London, N.W.1 


Phones : EUSton 4681 (7 lines) 3771 (4 lines) Grams : Bescotools Norwest London 


Lansdowne House, 41 Water Street, Birmingham, 3 
Pi a Wor ¢ Phones : CENtral 7606-8 Grams : Bescotools Birmingham 3 
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Specially for marking large pipe flanges 
and graduating flywheels in the automotive industry, 
this FUNDITOR machine has sychronised hydraulic 
operation of marking slide and sliding table. For extra 
deep marking, an automatic repeat device is incor- 
porated. Instrumentation consists of pressure gauge, 

pressure regulating valve, and switch for single, double 

or repeat marking, giving a simplicity of control which 

permits maximum production by unskilled operators. 
Write for further 


particulars. 


3, WOODBRIDGE ST., LONDON E.C.I 


TELEPHONE: CLERKENWELL 6155-57 TELEGRAMS: FUNDITORS CENT LONDON 


INDEX TO ADVERTISEMENTS 
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The logical advance inBQaleUL! 





OLD WAY 

To provide a shoulder 
for the tensioning 
spring on this filler 
cup entailed an extra 
long, threaded shaft, a 
nut, a hole drilled to 
take a cotter pin and 
an altogether tedious 
assembly. 











THE SALTER WAY 

The spring is quickly 
positioned on a shor- 
ter, PLAIN SHAFT 
by a Grip Ring which is 
snapped into position 
EXTERNAL for secure, frictional 


RETAINER grip. No groove re- 
quired. 











save material- reduce assembly time 





When it’s a question of assembling components machining operations. A large standard range 
in any engineering field, Salter Retainers are the is at your immediate disposal, and we should 
answer. They replace nuts and bolts, screws, cotter welcome the opportunity to assist in developing 
pins, and eliminate expensive threading and special retainers to solve your problems. 





‘ NEATER — MORE POSITIVE — PERMANENT RETAINING 


Send for the Salter Retainer 
catalogue — no designer is 
complete without it. es 
: TRUARC"} 
Circlips €> Fasteners Retainers 


Geo. Salter & Co. Ltd., West Bromwich. Spring Specialists since 1760 
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Birmal 


Crankcase sand-cast in 
aluminium alloy for a 450 b.h.p. 
diesel engine suitable for railcar 

applications. By courtesy 

of Messrs. Davey, Paxman & Co. Lid. 


You get more than a casting from 
A plan is the link between past experience and future efficiency. ~<a ge f AL = 
Birmal can be called upon at the planning stage, and will pro- 

vide the lessons and benefits of fifty-three years of casting 

experience. 

Birmal service includes advice on the selection of materials and 

casting processes, a wide choice of specifications and foundry 

workshop co-operation. 

Birmal supply aluminium and magnesium castings by the sand, 

gravity die and pressure die processes. ; 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 





